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Prepared under instructions given by the Trustees of the Uuiver- 
sity to the Director, June, i88s, previous to the organization of Sibley 
College, 

In Land Grant Colleges: **The leading object shall be, without 
excluding other scientific and classical studies, and including military 
tactics, to teach such branches of learning as are related to Agricul- 
ture and the Mechanic Arts, in such manner as the legislatures of the 
States may respectively prescribe, in order to promote the liberal and 
practical education of the industrial, ci^asses in the several pursuits 
and professions in life." — \^An Act donating Public Lands to the 
several States and Territories which may provide Colleges for the 
benefit of Agriculture and the Mechanic Arts, July 2, 1862.^ 
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REPORT. 



Director's Rooms, 
S1B1.EY College, Cornell University, 
Ithaca, N. Y., June 12th, 1900. 
To the Board of Trustees^ Cornell University : 
Gentlemen : 

On the occasion of the expiration of a third lustrum 
in the history of Sibley College as a College of Mechan- 
ical Engineering and of the Mechanic Arts and of his 
service as its Director, and before formally entering up- 
on a new term, the undersigned begs leave to present 
this Report. 

Summarizing the progress made, to date, and the 
condition of the College at the moment, the " needs and 
opportunities " of the University in this division of its 
special work, it is proposed to state the requirements, in 
curriculum, plan, equipment and staff, assuming that 
the intent of the Board, as expressed fifteen years ago, 
and its then formulated scheme of promotion of the pur- 
poses of the Founders and of the fundamental law, re- 
main unchanged. The occasion is one of peculiar 
interest and significance, both as terminating what may 
be designated as the experimental stage of the rise and 
progress of the College and as the beginning of a new 
century, of a new lustrum in its history and of a critical 
period in the evolution of a great work, — that of intro- 
duction, in our own state, especially, and the foundation 
and development, of that broad system of education, that 
" Miltonian System '' as we have come to call it, which 
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should embrace all of the best features of the French 
administrative method, of the German industrial educa- ' 
tion and of the system of common schools and of free 
education characterizing our own earlier work in this 
field. 

In June, 1885, the Director of Sibley College was 
called, as he was then informed, in the expectation, on 
the part of the then President and the Board of Trus- 
tees, that he would be able to aid the latter in the prose- 
cution of a long-existing plan having in view the carry- 
ing into effect, as efficiently as possible, of the primary 
purposes of the foundation of Cornell University. It 
was thought practicable to establish Sibley College as a 
" College of Mechanical Engineering and of the Me- 
chanic Arts " in such form as to permit more than full 
compliance with the law and the charter and it was ex- 
pected that its head might be of service, later, in still 
more extensive systematization of the technical work of 
the University, through the incorporation into a consis- 
tent and well-organized whole of all technical depart- 
ments of the University and the College and all the 
then-proposed advanced and special schools, and of the 
hoped-for schools for more popular and wide-spread in- 
struction of the grade illustrated by the university-ex- 
tension work of the College of Agriculture to-day. 

The President and the Board desired to transfer into 
the hands of a professional, so far as it could properly 
be done, those duties and responsibilities, which they, 
as non-professionals, could not handle with satisfaction 
to themselves or with success in outcome. These duties 
and this relation as adviser to the Board were accepted 
with the distinct understanding, as it was expressed at 
the time, that responsibility should not be assigned him 
without ** commensurate powers" of execution. This 
arrangement has usually been fully adhered to in all 
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that relates to the " inner workings " of Sibley College, 
the full control of which was assigned the Director to 
enable him to promptly and effectively push forward the 
proposed scheme. In the supply of funds for operation 
and in the provision of his staff and perfecting of the 
organization of the College, the finances of the Uni- 
versity, large and rapidly increasing as were its endow- 
ments and its income, have failed to meet the needs of 
the still more rapidly increasing demands of the College, 
of which a most unexpected and phenomenal growth 
followed immediately upon its organization, and on the 
recognition throughout the country of its peculiar fitness 
for the work assigned it. With sufficient income, the 
College can to-day be made vastly more perfect as an in- 
strument for the promotion of the " liberal and prac- 
tical " education of the youth of the country in that de- 
partment of the University to which is assigned its 
" leading object " in the direction of the promotion of 
the mechanic arts and engineering, including all forms 
of related professional and trade schools. 

The Director of Sibley College originally had super- 
vision of the related external work of the University and 
supervised the growing departments of " Heat, Light 
and Power" as they were designated in the statutes. 
These have grown to such magnitude as to demand the 
whole time and continuous attention of expert and ex- 
perienced superintendents and must be given a complete 
independent organization, if to be made permanently 
and economically reliable, and they must be directly 
handled by men of experience. In the hands of ama- 
teurs, or of otherwise busy officers of the University, 
they will be very certain to prove unsatisfactory and 
costly, though essential, adjuncts. This policy of formal 
organization, it is understood, will be adopted. Mean- 
time, the officers of Sibley College will gladly act in a 



Digitized by VjOOQIC 



8 REPORT ON 

consulting capacity and can generally direct, if desired, 
without serious interference with their regular and more 
imperative primary duties. 

The experience thus far had by the Director of Sibley 
College indicates the necessity of placing complete con- 
trol of each division of these departments, in all its rami- 
fications, in the hands of one and the same officer. 
Divided responsibility and divided authority invariably 
work mischief and involve expense. Action, even by 
the Board of Trustees, without consultation with the 
officers familiar with the work, involves risk. As stip- 
ulated by the Director of Sibley College on accepting 
his appointment, " power must be assigned in full pro- 
portion to responsibilities " and a free hand must be per- 
mitted the officer to be thus held responsible. 

On the organization of Sibley College, the editor of 
one of the oldest and most widely known of our tech- 
nical periodicals wrote : * 

' ' CorneU enjoys the proud distinction of being the first of aU uni- 
versities, whether in this country or in Europe, founded expressly as 
a university, designed to give a real and broad university training in 
which the needs of the people are fully recognized by the provisions 
of its charter, and in which the * leading objects ' are asserted to be 
the instruction of students, ' without excluding other scientific and 
classical studies, and including military tactics, ' in ' such branches of 
learning as are related to agriculture and the mechanic arts. ' Thus, 
while giving opportunity for securing an education of the broadest 
and most liberal character, its founders intended to make sure that the 
special needs of a nation of workers should be recognized, and that 
schools of agriculture and the mechanic arts, of the several branches 
of construction and of the highest departments of engineering, should 
take their place beside the schools of classical and of scientific learn- 
ing. From the first, it was intended to become a real university, of 
such scope as should give to the citizens of this country the means of 
educating their sons and their daughters in such manner as should 
best fit them for the work of meeting the difiiculties of life. It has 
been thus organized, and is now a great institution of learning, 

* Scientific American^ Oct. 17, 1885. 
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exhibiting the novel feature of schools of engineering and of the 
useful arts side by side with those departments which usually consti- 
tute, alone, the older colleges." 

These characteristics the institution has never lost and 
its fame to-day rests upon its provision of courses of in- 
struction in all departments of applied science and 
especially in those related to agriculture and the me- 
chanic arts as well as in the academic departments of 
the purely educational university. 

In the official notification of the appointment of the 
Director of Sibley College, and in the minutes of the 
proceedings of the Board of Trustees, of June i8th, 
J 885, it is requested that he at once enter upon his du- 
ties, and, after careful study of the situation, report up- 
on the " arrangements, courses of study, equipment, 
etc., of the College, with estimates of what was imme- 
diately and what remotely needed," and it was later 
stated to him, by the then President and by the Chair- 
man of the Board of Trustees, that the Director should 
make his report, as far as practicable, an annual resumd 
of the status, not only of the College, but of the general 
situation respecting its field of work. This has since 
then been regularly reported on. The preliminary cor- 
respondence, as stated in the first of these reports, in- 
formed the officer called to the Directorship that it was 
proposed that he should act as advisor of the President 
and Trustees in relation to the technical side of the 
work of the University, and that he would be expected 
to become *' the official head " of the College, would 
'* direct the workings of the whole department,'' nomi- 
nating assistants, taking charge of all its property and 
making all assignments to duty. He was " to plan and 
direct " its courses, and would " be held responsible for 
results," and would be allowed ** to take such course, in 
the organization and administration of the internal af- 
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fairs of the College, as may seem to him best calculated 
to secure the results aimed at by the authorities from 
whom he receives his powers." 

The Director was ** expected to make proper sugges- 
tions and recommendations for the extension of the de- 
partment, as opportunity may offer, and for the institu- 
tion of advanced schools of special branches of mechan- 
ical engineering as they may be called for, and as the 
progress of the general course of university instruction 
may permit." 

**The President and Trustees may be relied npon," it 
was stated " to give all proper support to the Director, 
in the administration of the College, and of its schools 
of trade-instruction and of mechanical engineering, and 
may be trusted to supply all essential material up to the 
limit of its financial ability as found consistent with 
the welfare of the University as a whole." It was fur- 
ther stated, in correspondence and in conversation, that 
the University would be administered with first atten- 
tion to the " leading objects " prescribed in the charter, 
and the fundamental law on which it had been founded, 
and in absolute consonance with the intent of the Foun- 
ders, in this effort to afford a " liberal and practical " in- 
dustrial training to the youth of the State. 

These purposes and these methods of prosecution of 
the work assigned to Sibley College and its Director 
have been consistently and steadily pursued during, now, 
fifteen years, and with results that the Director is pre- 
pared to have carefully examined, and by which his 
work is to be judged previous to his entering upon an- 
other period of service. 

Meantime, the authorities of the University have most 
cordially supported the Director in his work and have 
sustained the Faculty of Sibley College in the effort to 
promote the best interests of the University in this field. 
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Growth has been extremely rapid, both in number of 
students and in the development of the curriculum of 
the college and its advanced courses and schools, and 
every resource of the University, of the College, and of 
its friends, as well, has been heavily taxed. 

Financially, however, the case has been better than 
could have been at first anticipated ; the large numbers 
of students from outside the state and the large fees paid 
by all in Sibley College giving means for providing 
equipment funds and for operating expenses ; while the 
liberality of many outside friends, and the disposition of 
manufacturers and dealers to allow large discounts on 
regular prices of apparatus and supplies, have conspired 
to secure for us great additions to the inventory, other- 
wise unattainable. But a large multiple of the total 
could at all times have found profitable use. 

Mr. Hiram Sibley and his son, Mr. Hiram W. Sibley, 
have splendidly carried on their voluntary work and 
have erected buildings, as needed, and the College has 
thus been enabled to advance to a front rank, not only 
among the institutions of its class in this country but 
among the foremost of the world. 

The students of Sibley College have crowded in from 
all parts of the world, as well as of the United States, 
and its regular and special courses have alike continu- 
ously improved and attracted increasing numbers of well 
prepared and constantly more and more mature young 
men. The special instruction in electrical, in marine 
and in railway mechanical engineering have been 
brought up to the highest standards yet attained else- 
where, if not even higher, and reputation and prestige 
have grown with the standing of the University as a 
whole and of the College itself. With sufficient funds, 
it is now possible to found new schools of engineering 
and of the mechanic arts of no less importance and with 
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comparatively small expenditure. Combining the 
facilities of the existing departments with those of 
special new chairs, the expansion of the College into 
every realm of industrial training may be now effected 
readily, promptly and fruitfully and with enormous ad- 
vantage to the University, to the State and to the Na- 
tion. It has now come to be simply a matter of capital 
and wise management. 

Since August, 1885, when the existing organization 
went into operation with the entrance of the Director 
upon his duties at Cornell University, growth in num- 
bers of students has continued thus : 

Statistics of Sibi^ey C01.1.EGE — 1886- 1900. 



Number of Students 
in Sibley College. 



Resident graduates i f 9| isi I4| i4| i5 
All other grades . . 105 1771 223 289374 435 

Total ii2ii86'236 303 388 45o'522 581 6,8 
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* Exclusive of graduate students in undergraduate courses, 
t Estimated June, 1900. 

The number of departments and special schools has 
come to be exceptionally large (8) and the College now 
sends out into business as many graduates as did the 
University itself immediately before the period here dis- 
cussed. To-day, Sibley College has just about as large 
a student-body as had the University in 1884-5, when 
the former was reorganized. 

The Program of Development, as indicated in an ear- 
lier report, to-day includes, logically, the following, and 
later may evolve other subdivisions or schools : — 
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ENGINEERING. 

MECHANICAI. ENGINEERING, I CIVII. ENGINEERING, 

with divisions thus : | with numerous sub-divisions. 

(i) General Course : Machinery Construction. 

(2) Steam Engineering : Steam-Engines and Boilers ; 
Power Plant and Establishments. 

(3) Marine Engineering : Naval Architecture, etc. 

(4) Railway Engineering : Locomotives and Rail- 
way Machinery. 

(5) Electrical Engineering : Light and Power supply. 

(6) Chemical Engineering : Machinery of Manufac- 
tures. 

(7) Mining : Machinery of Mining and of Ore Re- 
duction. 

(8) Textile : Spinning and Weaving ; the Textile 
Manufactures. 

(9) Arts and Trades : Science and Arts of various 
trades, including Industrial Arts. 

Of these, the first, third, fourth and fifth only are in 
present program of operation ; although some work is 
done through volunteer elective instruction and study 
in both the second, and incidentally in. a small way in 
the ninth. 

The undergraduate course is substantially completed 
and in operation on a creditable scale, and on fully as 
high a plane as is likely to be found practicable for 
years to come, and until the preparatory schools can 
come up to our level of entrance requirements, or until 
the colleges begin to send us considerable numbers of 
graduates to take professional courses. This latter 
movement has already commenced and many students 
already come into our upper classes from colleges and 
from the other technical schools. The work of the new 
decade should be largely that of opening and develop- 
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ing graduate professional schools in the various depart- 
ments above scheduled. 

A School of Steam-Engineering may now be at any 
moment organized if space can be secured for its special 
instruction, lecture and class-rooms and when a single 
professor or assistant professor can be employed to aid 
the Director, who would assume charge of it for the 
present. A beginning could even be made, as in rail- 
way engineering, even without special accommodation, 
if the chairs could be provided for. 

Chemical Engineering is another division for which 
we are all ready, also, and only need the specialist in 
the machinery of that branch to direct the course, and 
present the special lectures of his department. The ac- 
cessory divisions are already cared for in the various de- 
partments of the College and the University. In the 
chemistry of the industries, and in machine design, we 
are fitted out exceptionally well, and the engineering 
side is that requiring special development, accommoda- 
tions and equipment. In one of the great chemical in- 
dustries, that of cement making, we are provided with 
perfectly competent expert engineering authority. A 
School of Chemical Engineering is thus readily organ- 
ized, given the usual prerequisite, capital in ample 
amount. The immense importance of this branch is 
realized by every one familiar with the positions as- 
sumed by Germany, industrially, in this field, through 
her remarkable production of chemists and of engineers 
expert in the business. There is no reason why the 
United States should not rival, and even, with the pecu- 
liar originality and exceptional intelligence of our peo- 
ple, excel, Germany, in this her most triumphant de- 
partment. 

Mining Machinery and the Mechanical Engineering 
of Mining is a department of our scheme which also 
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readily falls into our organization and is one for which 
we have many facilities. It requires only the addition 
of a thoroughly expert mechanical engineer of mines 
and the union of our engineering courses in proper re- 
lation with the scientific branches in the University 
which are closely related to the course in machinery to 
give us an admirable school. The plans for such a 
school, so far as the constructions go, have been in the 
hands of Mr. Sibley and his father from a very early 
date in history of the College and have been held in 
abeyance while the work of more immediate importance 
was in progress. This can now be taken up again 
whenever funds are available for the endowment of its 
special chair and the provision of its equipment. It 
will avail itself of the services of the chemists, the 
mineralogists, the geologists, and the civil engineer, in 
co-operation, in offering opportunity for study, pro- 
fessional and scientific, to all desiring to become familiar 
with the scientific foundation of any branch of mining. 
The specialty of Sibley College would be mining 
machinery, its design, construction, applications and 
operation and its adaptation to the demands of the 
miner. 

The Mechanical Engineering of the Textile Manu- 
factures is perhaps the most immediately important and 
greatly needed of the various branches of mechanical 
engineering remaining to be worked into the complete 
scheme of the College of Mechanical Engineering. It 
involves the co-ordination of the departments of machine 
design, the shops, the departments of industrial art and 
that of the specialist — the engineer familiar with the 
machinery of spinning and weaving and its modifica- 
tions and adaptations in the textile manufactures. As 
in all the other of these unorganized schools and depart- 
ments, we are provided with all the facilities needed for 
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general instruction in the design of machinery and all 
accessories, and only need the peculiar and special in- 
struction of the experts in the departments characteriz- 
ing the school to make its operation completely satis- 
factory. With by far the largest part, perhaps two- 
thirds, of the necessary elements of the organization in 
operation and with only provision needed of the special- 
ists of the school, the foundation of this supremely im- 
portant division of our scheme is comparatively easy, 
inexpensive and promising. Friends of the University 
interested in this branch of our industrial system can 
find no more admirable way of promoting the primary 
work of the University than that here indicated ; none 
can do more to advance the best interests of the people 
of the state. 

The needed Schools of the Arts and Trades, the branch 
in which the continental nations of Europe have farthest 
advanced beyond us, naturally develop out of our al- 
ready established system of shopwork and only need the 
provision of suitable extensions to supplement our 
present instruction courses with those especially adapted 
to the needs of young men proposing to seek positions, 
after a time — when their practical experience in chosen 
lines shall have supplemented their school training — 
in the line of promotion to foremanships and superin- 
tendencies in the selected trades. We have every peda- 
gogical requisite for these schools, but need space and 
equipment. 

As remarked in an earlier report, the only difficulties 
impeding further and indefinite advance are financial 
and, given the needed capital, we may readily organize 
here the great technical university of which the type- 
form is to-day only seen at Charlottenburg, outside Ber- 
lin, and upon which latter we should hope to effect a 
very considerable improvement by the adoption of those 
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peculiarly American methods which have been so great- 
ly approved by our visitors. 

It may be added that the experience of Germany, for 
example, in the introduction of schools of textile indus- 
tries has been most instructive. That at Crefield was 
founded in 1883, the capital invested amounting to 
$210,000, and because of a conviction on the part of the 
authorities that such a school would advance the ma- 
terial interests of the city as well as aid the young men 
and women seeking employment in that department of 
industry. The result, in but seventeen years of growth, 
has been that Crefield has become the head of a weav- 
ing and dyeing trade and Germany now exports from 
Crefield into France those products formerly imported. 
The renaissance of that city, and of the German silk in- 
dustry, dates from this foundation. 

Sibley College men are in demand at home and 
abroad. It has now, for a number of years, aver- 
aged graduating classes of a hundred and more and 
these large bodies of young mechanical engineers, hav- 
ing completed their apprenticeship in the professional 
school, and its shops, designing rooms and laboratories, 
are immediately absorbed into the ranks of the profess- 
ion to begin a new apprenticeship through which they 
usually rapidly pass into positions of importance and re- 
sponsibility. At the beginning, they were reluctantly 
admitted ; lo-day they are eagerly sought after by busi- 
ness men, usually for the purpose of putting them in 
training for promotion into the highest positions later. 
They are found to be well-prepared both in the science 
and the practice of their art, so far as systematic train- 
ing outside the business and within the walls of the col- 
lege permits. They are usually physically and intel- 
lectually strong, ambitious, reliable, willing to under- 
take hard work and the most intimidating of tasks are 



Digitized by VjOOQIC 



1 8 REPORT ON 

in all ways suited to make ** captains of industry," once 
they have become by experience familiar with the field, 
the men and the plan of campaign. 

The rapid growth, now observed, after a short period 
of reduction due to extreme elevation of entrance re- 
quirements, now promises to bring us, another year, face 
to face with the old problem of accommodation of our 
classes and of provision of equipment and various other 
needs. We shall next year have about six hundred stu- 
dents and perhaps the strongest body of men of their 
class ever yet brought together. They will need and 
will deserve the best possible provision for professional 
training. This cannot be given with our existing 
equipment of buildings and apparatus. The new year 
and the new century will open with the most imperative 
needs in these directions if we are to do justice to our 
students and to our exceptional opportunities. The 
present year brought in 225 new men in the various 
classes, many entering from other colleges and in our 
upper classes in addition to the regularly admitted fresh- 
men. The college has now passed the period of repres- 
sion (1895-9) by change of entrance requirements; the 
schools are meeting our demands and growth is now re- 
newed. 

The Graduate School of Marine Engineering and 
Naval Architecture has gained in numbers of students, 
as usual, and as usual in character of its work and in the 
demand from the shipbuilders for its graduates. The 
recent increase in the shipbuilding interest accounts, in 
part, for this growth of the school ; in part it is ac- 
counted for by the steady broadening of the school's 
reputation for admirably efficient work and for the ex- 
cellent character of its alumni, both as to personal 
quality and talent and as to professional training. The 
growth has also been facilitated by the provisions now 
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made for leading those students who propose ultimately 
taking the course more directly into it from the regular 
under-graduate work, as by adjusting to their needs the 
plan of our junior work as well as senior. All the grad- 
uates of this school are finding places promptly and sat- 
isfactorily to both employer and employee and its older 
alumni are taking positions of importance and responsi- 
bility and, in fact, are assuming already, in some degree, 
the direction of that important industry. 

Our success in marine engineering, as in other lines 
of our specialized work of advanced character, has stim- 
ulated the larger institutions of the country to similar 
endeavors and the Massachusetts Institute of Tech- 
nology, the University of Michigan, Columbia Uni- 
versity and Lehigh, perhaps others, are now also under- 
taking graduate work in this field. No apprehension, 
however, is felt regarding competition as we have the 
advantage of an admirable location, equally accessible to 
the coast and the great lakes where, in fact, the growth 
of American fleets is much greater than on the Atlantic. 
We have, further, the extensive area of Lake Cayuga at 
our own doors with all its special advantages in the 
prosecution of experimental practice and in research and, 
perhaps no less important, the use of our great Hydraulic 
Laboratory tank, which has precisely the magnitude and 
proportions that make it suitable for the special scien- 
tific work, preparation for which has been elsewhere 
made by governments, including our own, and by a few 
private wealthy firms, often at comparatively enormous 
expense. Further, with our already helpful advance- 
guafd of alumni in this department in possession, so 
largely, of the field, with our established reputation 
for turning out only useful men, and with the field 
of opportunity growing so steadily and rapidly, above all, 
with our way clear to as continuous and efficient progress 
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in the improvement of our courses and the quality of 
our instruction, there is no occasion for the slightest 
anxiety regarding the future of this school. It will 
probably never be large in numbers, as compared with 
the undergraduate schools ; but it will always exert an 
important influence upon the industries of the country, 
on the prestige and fame of th.e University, and upon 
the standard of work of the College departments of 
every rank and kind. 

The recent grant of a small fund by the University 
authorities, supplemented by modest gifts from friends 
of the movement is enabling us to make a beginning in 
the outfitting of the new laboratory department of our 
naval school and we need have little fear but that, once 
it can commence its research-work, its excellent methods 
and important achievements will attract attention and 
insure liberal support. Ultimately, it will find ways of 
very usefully applying large amounts of capital and the 
investor seeking to promote the science and the art of 
naval construction will find here his largest and most 
promising opportunity. (Appendix I.) 

The equipment, outside the model-testing laboratory 
and that of research, is coming to be both extensive and 
valuable. It includes contributions from all the great 
shipbuilding firms of the country and some from abroad. 
One of the most impressive contributions of the year 
now closing is a collection of about a thousand working 
drawings from the Navy Department, including those 
of the gun-boat class of the type of the ^* Wilmington '' 
and of the " Helena '\ Some extension of working 
equipment has been required as a consequence of the 
growth in numbers of students, but nothing causing 
serious expense. The school should now have a patron 
interested in its work and devoted to the promotion of 
the interests of the mercantile and oflScial navies of the 
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United States and possessed of sufficient capital to carry 
it to the full extent of its every opportunity. Nowhere 
in the world can a better opportunity be found in this 
field of technical training. 

As its Principal says : '* The year, on the whole, with 
this School, has been one of prosperity, hard work, and 
excellent results." The promise of its future is only 
limited by its financial ability to meet and take full ad- 
vantage of its opportunities. What that promise is may 
be imagined when it is known that about seventy-five 
graduates of the college, in this department, are actually 
engaged in shipbuilding and its first alumnus is at the 
head of his own department in the most extensive works 
in the country. There are twelve or fifteen of our 
alumni in the great Newport News establishment alone. 

The Graduate School of Railway Mechanical Engi- 
neering has grown finely and a comparatively large 
number of students in Sibley College are taking its 
courses, many taking all available. These are of the 
better class of students, very generally, thirty per cent, 
of the list of nominees for admission to our scientific 
honorary society, Sigma Xi, having been among them — 
an exceptionaily large proportion. Twenty-two students 
in these courses have entered the N. Y. Railway Club. 

The reputation of the School has spread in the most 
encouraging manner among the railways of the country 
and, for example, the Pennsylvania and the Illinois 
Central call for students graduating from this course, 
several each, while many other roads call for a lesser 
number and the total of all applications considerably 
exceeds the number available for distribution among 
them. Undergraduates are now not only admitted into 
railroad shops but are invited and the Rhode Island 
Locomotive Works, taking four last year, calls for ten 
this year. The Richmond Works took one last year, 
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reluctantly and without faith, while it takes three this 
year and another railroad shop, refusing to take any last 
year, now admits eight or ten if they desire to go there. 

The enrollment in the various courses numbers, to all, 
twenty-three, twenty-five men taking the work in larger 
or smaller amount. Every man was present at the first 
lecture of the year and interest and zeal have character- 
ized the whole student-body. Eighty-eight per cent, of 
the school spent the last summer vacation in the shops 
of twenty-one different railways and locomotive works. 
About one-third are taking the graduate work of the 
school, the others the preparatory and special lectures. 
One student was last summer reported by a railroad 
master mechanic as having performed "about twice as 
much work." as any other man of the same rating and 
wages. Other officers of important roads have asked to 
be kept informed of the movements of their temporary 
employees arid all exhibit much interest in the subject, 
now that they have discovered that education and a dis- 
position to do good work and hard work are not incom- 
patible. 

The equipment of the school has been increased by 
collections of blue prints from all directions, including 
a full set of drawings of the new Vanderbilt locomotive 
of the New York Central R. R., from the inventor and 
by contributions, from all sides, of materials and parts 
of car and engine constructions. The School needs, 
however, more than all else, a complete and suitably 
equipped laboratory for experimental engineering in 
this field, including experimental locomotives and ar- 
rangement for the importation and test of engines of 
special types and for other purposes and for road-tests. 
A few thousands of dollars would give a nucleus, but 
the expenditure of very considerable sums would be 
well justified and would bring large returns in improved 
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training of students and in large accessions to the sum 
of technical knowledge in this department, one of the 
most important of all human activities. 

A considerable amount of very useful and fruitful 
work in the testing of locomotives has been carried on 
during the year on the Cayuga division of the line of 
the D. ly. & W. R. R. ; which road has been most liberal 
in encouraging the Principal of the School in his work, 
placing every possible facility at his command. Every 
senior and student engaged in advanced work in the 
School was enabled to secure more or less of this invalu- 
able experience. 

A Westinghouse Air-Brake Instruction Car, in charge 
of our own ex-students, has also been placed at the dis- 
posal of the School and regular instruction has been 
given to a hundred and twenty volunteers among stu- 
dents, including twenty in civil engineering and a dozen 
instructors. *' Inspection tours" have been made to 
Sayre, Scranton and Depew, to Dunkirk and Altoona 
and to a number of other points of special interest and 
most important and interesting information was thus 
secured. Attendance on the meetings of the railway 
clubs by the Principal, and occasionally by students, 
many of whom are members, has given a mutual ac- 
quaintance between them and the railroad men of all 
classes and has done much for the students and for the 
University, for Sibley College and for the School. The 
coming summer will give opportunity for visits by the 
Principal to the Exposition at Paris and to the Euro- 
pean railway and locomotive shops and to thus secure a 
good knowledge of the latest and best work of foreign 
establishments. 

This School has now reached a point at which some 
attention should be given to providing it with suitable 
accommodations for offices, lecture rooms and drawing 
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and class-rooms. It has none to-day, being, like the 
Department of Experimental Engineering, a ''squatter" 
on the premises of another department. It needs about 
5,ocx) square feet of floor-space now and, at its present 
and anticipated rate of growth, will soon need much 
more. It will justify any sacrifice that may be made 
for it. An expenditure of moderate amount would give 
it a beginning ; but its future may be made to give fine 
returns upon a handsome endowment fund. 

The School has now reached such a magnitude and 
such extent of special work that it should soon be given 
an assistant. Its Principal, who volunteered to accept a 
lower rating, to assist the organization of the School, 
this year, by agreement made when he was appointed, 
takes the rating of a full professor. Professor Hibbard 
has handsomely earned his commission. 

The Department of Electrical Engineering conXinu^s^ 
by its admirable work and by its extraordinary success 
in meeting the requirements of the profession in this 
special branch, to attract a very large number of students 
and it is coming to be more and more common, each year, 
for the students in the regular course to take their shop- 
work in vacation and in other ways, if practicable in the 
individual case, or where superior strength, ability or 
advanced scholarship conspire to make it possible, to 
take this work in addition to that of the general instruc- 
tion of the College. As many as 1 24 students have been 
registered in its leading courses and about fifty take the 
special advanced work characterizing the course leading 
to the E, E, division of our degree. 

This course is conducted by Professor Ryan with no 
other assistance than that which can be given him by 
instructors and with the double disadvantage that he 
must avail himself of the services of comparatively in- 
experienced professionals and must be prepared at any 
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moment to have his organization and his schedules 
broken up, more or less, by the departure of underpaid 
and exceptionally talented men — those who are most 
needed — to accept better positions elsewhere. The de- 
partment has had some very unfortunate experiences 
already in this direction and it can only be made com- 
paratively safe when a way can be found of making its 
organization a permanent one and of giving such rank 
and pay as will permit us to keep good men longer than 
simply during a period of apprenticeship with us. The 
present conditions are serious as affecting the efficiency 
and permanence of the department and no less as affect- 
ing the efficiency of its Head by overloading him with 
labor and anxiety. 

The time has really come when this department 
should be erected into a Graduate School of Electrical 
Engineering, with its staff of specialists instructing in 
the now specialized work of this diyision of mechanical 
engineering, as, for example, in electric lighting, street 
railway work, telegraphy and telephony, etc., each of 
which has come to constitute a vocation by itself. The 
staff of the school should include professors of each of 
these divisions and they should be the ablest men in the 
land, aided by younger men promising to combine 
scientific knowledge with professional practice in a satis- 
factory manner later. We can now command the talent 
if we can find the places and to-day it is perfectly possi- 
ble for Cornell University and Sibley College, other 
things equal, to obtain the services of selected men 
through the inclination of that class of men to prefer 
this field of work, through the growing reputation of the 
University and the College in this department, and 
through possession of now numerous alumni of Cor- 
nell in this branch, the oldest of its kind in the country 
as well as by far the most productive. During the past 
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year, there have been three of these young men in this 
department of whom two were new to the work ; the 
most experienced and talented and efficient aid to the 
Head of the Department in the preceding year having 
been drawn elsewhere by promotion and a doubled 
salary, as had so many of his predecessors. This ex- 
perience Professor Ryan must expect to repeat often, and 
sooner or later with diwsastrous results, unless he can be 
aided by the allowance to him, as aid, of an assistant 
professor. The cost would be but an additional $167 
per annum — his senior aid being now paid extra for care 
of the lighting department — ^and the commission given 
would be well earned. 

The equipment of this department has recently been 
made very complete for experimental and, as a resultant 
development, for commercial work ; the performance of 
which has proved so admirable and important a feature 
of the practical instruction of the professional student. 
We can now handle any alternating current plant in the 
country and probably all constant current work can be 
done satisfactorily. Our large classes make necessary so 
extensive an equipment that it can readily be adapted to 
all special requirements. 

An ingenious system of novel constructions and of 
adaptation of apparatus to such demands, devised by 
Professor Ryan, has enabled us to fit up for a great 
variety of voltage and amperage, of tension and volume 
of current, at a singularly small expense, and with a 
comparatively small amount of apparatus. All the 
apparatus and all this commercial work is made the bassi 
of thesis-work for our students. Thus we are enjoying 
the advantages of contact with every-day practical work, 
of securing opportunity for laboratory work on a large, 
often an immense, scale, such as we could not think of 
or hope for otherwise, if dependent upon laboratory out- 
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fits, and, while thus gaining enormously in our facilities 
and in the efficiency and value of our instruction we are 
enabled to do much for the business of the country. 
Thus, by securing the good-will of the man of business 
we acquire untold advantages for the department, for 
the College, for the University and for our alumni. 
The use of the transformer for dealing with otherwise 
unmanageable currents, an ingenious device of Professor 
Ryan, has done much to multiply the value and the 
opportunity of the work of this department. 

Numerous researches and experimental investigations 
in this laboratory have been brought to useful result in 
their progress and conclusion and the construction of 
appiaratus in our own shops for such purposes is one of 
by no means the least interesting developments of the 
later years. It has been found practicable to thus great- 
ly reduce costs of apparatus, to provide otherwise un- 
obtainable special constructions and to contribute, in an 
amount which cannot be well estimated, to the equip- 
ment as well as to the useful work of practical instruc- 
tion in all departments. 

The relief of Professor Ryan from the arduous and 
often perplexing and always time-destroying duties of 
•electrician to the light and power systems of the Uni- 
versity by assigning to the duty an assistant has 
promptly effected the anticipated good result of permit- 
ting his full attention to his work within its legitimate 
sphere and his lectures and text-book work have profited, 
as he states, immensely by this change. The text-book 
of the department will now soon be in type. It will, 
however, require some time to fully make good the 
losses due previous years of distracted* attention. 

Meantime, in this department, as in every other, the 
-essential necessity of keeping in touch with practical 
professional work, as far as may be possible without in- 
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terference with regular duties is kept iu view as an 
essential principle of conduct of its business and our 
professors and instructors, here as elsewhere, lose no 
opportunity to take part in such work as can be properly 
taken up outside the class-room. Professor Ryan will 
spend the summer in England, giving his vacation ta 
study — and to some extent to practice — in English 
establishments of importance. 

Outside the work of the Department proper, the 
officers of this important division of the College have 
performed some very admirable and essential work for 
the University, resulting in great economy in the elec^ 
trie lighting, for example. Professor Ryan took charge 
of all outside work in light and power distribution until 
it came to be so extensive and so great a tax upon his- 
time and strength as to impair visibly his usefulness in 
his own proper line of duty and he not only gave much 
time during the college-year to the work but sacrificed 
his vacations and his health. Recently, this duty has 
been, at his request, assigned to his senior instructor, 
Mr. Norris, Professor Ryan acting as Consulting Elec«^ 
trician and Engineer, and the arrangement has worked 
most satisfactorily in all ways. The work of the De- 
partment has improved, Mr. Norris has gained an ex- 
cellent experience and the University has gained in in- 
creased efficiency of the most important work of instruc- 
tion. The light and power plant has been kept in as« 
effective operation as is practicable in its present and 
long overloaded and inadequate condition ; the Presi- 
dent's house has been wired and lighted; the new por- 
tion of the chemical laboratory has been fitted up for 
both light and power; a new lOO-volt distribution for 
the special purposes of the laboratory has been intro- 
duced and several ventilating and other blowers 
mounted. Telephones have been distributed about our 
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departments at little cost ; the electrical system of the 
chapel-organ has been cared for; a complete set of ac- 
counts has been maintained, covering all labor and ma- • 
terials, expenditures and receipts and much miscellane- 
ous work has been performed. Mr. Norris, in addition 
to his work in these directions, has carried 15 hours of 
electrical designing and an hour of lecture-room work 
and has always given them extra time and has exhibited 
tact and patience and knowledge of his subject in his 
work of instruction as well as of construction. He 
should be retained by all means. The only way to re- 
tain him is, presumably, to pay him at least a moderate 
salary and give him that rank which he has so well 
earned. The increased cost will be insignificant, the 
gain important. The same remark applies to several 
other officers on the Sibley College staff. 

The Department is now engaged in the construction 
of a 20,000-volt continuous current converter to supple- 
ment the 75,000-volt alternating current transformer 
previously constructed and now some time in use. The 
former will be presumably finished before the close of 
the current college-year. Professor Ryan has also now 
devised a system of calibration of heavy currents, en- 
tirely new in practice, by which he can conveniently 
determine, with an absolute error of less than ^^ per 
cent., currents of 500 to 30,000 amperes and over, by 
reference to smaller currents readily handled. Two 
members of the seniorclass have built the apparatus and 
tested it successfully and it may be claimed that the 
system is thus actually and completely introduced into 
professional and scientific work. 

Much other work, which space will not permit de- 
scribing, has been accomplished by Professor Ryan, now 
freed from his extra professorial load, including the con- 
stuction of both apparatus of instruction and important 
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and novel apparatus of research. This freedom to do 
the work to which he is primarily called will undoubt- 
edly result in still further and increasingly important 
gains to the College. 

The unique success of this course and of its gradu- 
ates is largely due, unquestionably, to the fact that it is 
a course in engineering based upon a sound training in 
physics and mathematics, as well as accompanied by 
good professional instruction in the departments of de- 
sign and construction by men familiar with the practice 
of the profession in this field of its work. The busi- 
ness, as has been often said by practitioners, is ** nine- 
tenths mechanical and one-tenth electrical " and the duty 
of the engineer in this department is that of design, 
construction and operation. He simply employs a new 
method of transmitting energy to its work from his old 
sources of power in place of other and cumbersome or 
impracticable forms of machinery of transmission. The 
real problems of the engineer relate to the design and 
construction of a new class of machinery and the pure 
science of the case has precisely the same relation to his 
work as has the science of thermodynamics to the con- 
struction and general engineering of steam-engines and 
their accessory machinery. To confide the training of 
the young engineer proposing to go into steam-engineer- 
ing to the non-professional or the amateur or even to 
the scientific man, the thermodynamist unfamiliar pro- 
fessionally with engineering, would be no more absurd 
than to turn out the young professional in electrical 
engineering, as is actually sometimes done, without 
other instruction than can be given by the electrician 
ignorant of engineering. From the first this course has 
been here treated as a course in engineering and taught 
by engineers supplementing preparatory work in scien- 
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tific departments taught also largely by men who have 
professional instruction in engineering. 

The Department of Mechanic Arts of Sibley College 
has been overcrowded with students and thus compelled 
to work at some disadvantage ; but it has been quite as 
efficient as ever in its teaching and its pupils have ex- 
hibited quite as much as usual of that talent for hand- 
ling tools and for " making things " without which a 
young man would be decidedly out of place in Sibley 
College. Another year, growth continuing, as expected, 
there will be serious difficulty in giving place to the 
excess of numbers unless it should prove practicable to 
meantime increase our accommodations. But for the 
fact that many students — 100 last year — take shop-work 
during vacations and thus are disposed of in advance, 
these difficulties would be immensely greater. It is 
proposed by the Professor in charge that, hereafter, the 
numerous students entering from other institutions and 
coming into the senior class should not be given shop- 
work, except in special cases, the time permitting too 
little to be done for them and their time being usually 
more needed elsewhere ; while the juniors and lower 
classmen thus coming into Sibley College may be given 
increased amounts of work, those entering sophomore, 
as well as the freshmen, taking all prescribed for the 
course. 

Much more space will soon be needed for the work- 
shops, not simply to accommodate the shops now in 
operation, but also for others long needed and not yet 
established, particularly those for the brass-workers and 
those for dynamo construction ; both being especially 
required in connection with the courses of professional 
training in electrical engineering. Every existing shop 
now needs more space and the blacksmith shop and the 



Digitized by VjOOQIC 



32 REPORT ON 

foundry both demand it even more imperatively than 
the machine-shop. The wood-working divisions are 

. least pressed, but could well employ more space in the 
developing of special work. Locker-room and closet 
accommodations demand space quite as imperatively as 
any other accessory, including storage. Students leav- 
ing the shops find it difficult to wash and prepare for 
succeeding exercises promptly on account of the crowds 
in the congested toilet-rooms at that time. 

There have been instructed, during the year, totals of 
over 600 students of all grades and classes in the 
Autumn, including some from other departments of the 
University, 570 in the Winter and over 500 in the Spring 
term ; while a hundred or more have been given work 
in vacations. In some cases, this enumeration includes 
the same student twice reckoned, as some take " double 
shop '' at times. 

The shop-equipment has not been much increased 

.during the year, all appropriations having been needed 
for the regular work and supplies and usually only such 
additions being secured as could be made in the shops 
for ourselves. The constructions of this sort include 
more, however, for other departments than for that of 
Mechanic Arts and some fine specimens of apparatus for 
the Departments of Experimental Engineering, of 
Electrical Engineering and of Machine Design have 

_been amongst this class of product. Market prices have 
increased, this year, in all directions, the regular appro- 
priation has thus been restricted in its purchasing power 
by high prices and this, together with growth in num- 
bers, has made it impracticable to do all that was de- 
sirable and that might have been done to advantage had 
funds been available. 

The future of this department may be made ex- 
traordinarily important and helpful, to the College, the 
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University and the State, if capital can be supplied to 
make it all that its opportunities permit. It should, as 
a matter of course, always represent the highest and 
best that the mechanics of the country can make it. Its* 
staff should include the most skillful of workmen, and 
the most well-informed and highly educated, and its 
work should be illustrative of the finest execution and 
the most advanced methods of the best mechanics of the 
day. Neither its head nor any member of its staff is 
satisfied with its standing, however high its reputation, 
and it is their earnest desire that this branch of our work, 
that in which both Mr. Sibley and Mr. Cornell felt most 
intense interest, should be permitted at all times to do 
as much and as excellent work in its peculiar and 
supremely important field as its unique relations and 
opportunities allow. 

The immediate needs are more space for its classes 
and better accommodations in toilet and locker rooms. 
It is overcrowded. The prospective needs are oppor- 
tunities — opportunities for improvement of the existing 
courses and especially for expansion of the curriculum 
to take in important branches of mechanic arts now 
necessarily omitted. With larger space and a more 
complete plan of operation, covering a wider range of 
industries and co-operating, particularly, with the De- 
partment of Electrical Engineering, both by introduc- 
ing instruction in the construction of its apparatus and 
in the making of its machinery, it will be possible to 
very greatly add to the usefulness of both departments. 
It will also be practicable to make special provision for 
special students to be admitted from a class now ruled 
out simply by our lack of space for the advanced class 
of students who must necessarily be first provided for. 
Men from the shops, a greatly to be desired class, could 
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then be brought in in larger numbers and a noble work, 
now neglected, thus accomplished. 

The most important of all possible extensions of the 
work of this department, as at present organized, would 
be found, if it could be instituted, in the establishment 
of a lectureship on the scientific bases of the constructive 
processes of mechanical engineering, to be occupied by 
the best man to be found in the country, one familiar 
with all the details of shop-processes in all the principal 
lines of production. Such a course of lectures, 
illustrated by every resource of the workshop and the 
drawing room, would be most admirably helpful in sup- 
plementing our shop-courses and in providing for the 
special needs of foremen and superintendents of shops. 

The Department of Industrial Drawing and Art has 
carried on its work substantially as previously, with, 
however, as always, continuoys improvement in details 
of method and of work. Many students are now coming 
to us with some useful preparatory instruction in this 
field and this permits their advancing rapidly into the 
higher branches of our regular work. The courses 
offered and the methods of instruction adopted are all in- 
tended to have maximum practical and educational 
value while promoting the immediate purpose of the 
professional school. This combination of ends has been 
very satisfactorily effected, on the principle that " it is 
as easy to walk some whither as to go around the 
square " and the result is most gratifying. The courses 
in machine sketching are particularly interesting in this 
connection and the work performed by many students in 
these classes is remarkable. 

The large immediate increase and the continued 
growth in numbers of students was felt in this depart- 
ment most severely at the commencement of the college- 
year. Fifty students were at the first taught in each 
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regular section and it became necessary to add to the 
corps of instruction in order to secure that individual 
attention to the pupil which is an essential in this de- 
partment as perhaps in no other in the college. Even 
with eight sections, however, it is found that both stu- 
dents and instructors still feel the need of further im- 
provement in this matter, but, with 25 to 30 men in a 
section, a fairly good, if not wholly satisfactory distribu- 
tion of instruction can be secured. The work of the 
year has been very satisfactory. It has been necessary 
to give instruction all day, on Saturday, contrary to all 
the traditions ; but it was unavoidable with these large 
classes and has proved in no particular a disadvantage to 
either pupil or teacher. There have been, in addition 
to the eight sections of Sibley College men, two in 
which accommodation has been given to students in 
Agriculture and to advanced work in charcoal and in 
pen and ink drawing. 

The courses in modelling have this year been taken 
by students in Architecture, after an intermission of two 
years, and is proceeding satisfactorily to all concerned. 
Ultimately, this should be made the basis of a School of 
Glyptics in the Industrial Art-school, which latter must, 
in time, be organized as one of the auxiliaries of Sibley 
College and must serve its coming schools of professional 
art-work in industrial departments, especially in textile 
engineering and in decorative work in iron and other 
metals. 

A " Life Class," under the direction of Professor 
Brauner, has been conducted most successfully in Sibley 
College, for the accommodation mainly of the Depart- 
ment of Architecture, and every facility has been 
afforded for its accommodation and its work. It has not 
in the least incommoded the college or our regular work 
and has proved a desirable accessory. 
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The equipment of the Department of Drawing and 
Art has been somewhat improved and extended and 
with great advantage ; but it is still desirable to vastly 
enlarge the accommodations, and the museums and col- 
lections of this department. Sibley College is, properly, 
the College of Industrial Science of the University and 
its field is so great and so important that a large endow- 
ment in this Department could be profitably employed 
in developing the art-industries and also the art-instincts 
of the people of the State as well as of its own students. 
This department has taught a maximum of 232 stu- 
dents — ^substantially all freshmen — in the elements of 
pure and of industrial art and 150 students of the sopho- 
more class the elements of mechanical drawing, together 
with other and miscellaneous classes. As the regular 
classes are given three hours, each exercise, it can be 
easily computed how much time is exacted of the staff 
of instruction and the fact that they carry this load 
cheerfully and, 'without exception, do their work with 
admirable patience and skill testifies to the fine quality 
of these members of the Sibley College Faculty. This 
department should be developed at the earliest possible 
date into an extensive industrial-art school, accessory to 
our industrial and trade schools. Its Principal should 
be the ablest and most talented man in his vocation. 

Apart from this evolution, there is opportunity to do 
some admirable work in the provision of a fairly exten- 
sive museum of illustrative collections of art applied in 
the mechanical industries and manufactures. 

The Department of Machine Design at the com- 
mencement of the academic year, after its reconstruction 
by Professor Barr, was in such excellent condition that 
that officer was able to take advantage of the leave of 
absence granted him the previous year, for his " sabbati- 
cal year." He left it in the hands of Assistant Professor 
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Kimball, whose excellent judgment was reinforced by 
that of Mr. Shepard, a retired engineer-officer of the 
U. S. Navy whose services we had been fortunate 
enough to secure, and by able instructors who agreed to 
remain with us during Professor Barr's period of leave. 
The work of the year has gone on admirably and the 
visits of the Head of the Department and his constant 
correspondence, meantime, have been helpful wherever 
his greater experience could serve the University or the 
College. All courses of lectures have been conducted as 
usual, extended work in kinematics and machine design 
have illustrated the fundamental principle of these sub- 
jects and this has been supplemented by work in prac- 
tical application of those scientific principles in the con- 
struction of machinery. Extensive studies in the design 
of the steam-engine are included in these branches and 
the issue of a new treatise on the subject by the Head of 
the Department has facilitated work in portions of its 
course in kinematics very greatly. The practical 
familiarity and fortunate experience of Professor Kim- 
ball and of Mr. Shepard with this class of machinery 
has made the instruction in this department peculiarly 
efficient. 

Studies of the gas-engine have been made and that 
motor will hereafter receive more attention as its im- 
portance as prime motor in the industries becomes 
greater. The working of the department during this 
period of absence of its Head has been most satisfactory 
and reflects credit upon his judgment in selection of his 
ad inieHm representative and his assistants as well as 
upon these officers. It will, however, be necessary to 
increase the working force very soon. 

This department, even without improvement and ex- 
tensions of its courses as proposed and as greatly to be 
desired, will, in the year 1900-1901, need considerable 
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additions to its accommodations to meet the growth of 
the college in the junior and senior years. 

The Department of Experimental Engineering has 
exhibited its usual prolific and efficient activity in in- 
struction of undergraduates and of graduate-students 
and its work in research and in outside professional de- 
partments has been all alike admirable, often striking, 
and sometimes exceedingly important. Its schedules 
of lectures and of laboratory work are fully given in the 
University Register, but no even elaborate description 
of its work could enable one unfamiliar with it by 
actual observation, or even then, if not professionally 
acquainted with the subject, to understand and fully 
realize the extent, the importance and quality of this 
work. About 250 students are constantly under in- 
struction and drill in this department and the amount 
of work performed by the staff of instruction is remark- 
able — much too remarkable, in fact, as the department 
suffers from overload and underpay as well as from in- 
complete organization. Its head is constantly over- 
loaded and he has no ** relay ", to give relief in case of 
needed rest or enforced absence, as no permanent and 
trained and competent assistant professor has been given 
us here in this branch. 

The Professor of Experimental Engineering has 
needed and has asked for his " sabbatical year " and it 
has been granted in the usual form. He will not, how- 
ever, be able to accept it and must take all risks of 
further strain, unrelieved, since we can find no safe and 
experienced relief, for him. A picked assistant of 
peculiar abilities and experience and after a year at 
least of drill in the position, only, could be safely en- 
trusted with these peculiar and exceptionally important 
duties. This is more or less the situation in all depart- 
ments of Sibley College ; it being necessary that every 
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member of the staff should be an expert and a 
specialist and no head of department can safely 
leave his post until he finds an assistant with whom 
he can entrust the direction of his peculiar work. 
The Professor of Experimental Engineering has only 
instructors to aid him and they are given only annual 
appointments at a small salary and consequently are 
continually changing, making the burdens upon the 
head much heavier than they would be were it practic- 
able to give him a good lieutenant and a permanent 
staff, retained by fair rank and compensation. The 
last year saw much embarrassment from this cause. 
Inducting new men into work demanding from 25 to 35 
hours a week, in the laboratory and lecture and class 
rooms, in addition to the work of preparation in their 
own studies, is too great a burden upon the Professor in 
charge and his staff, even without any other duty. 

Working often in conjunction with the other depart- 
ments, especially with those of railway and of electrical 
engineering, this department, in the work of the year, 
has included an immense amount of useful and in- 
structive investigation in all departments of mechanical 
engineering, including engine and boiler and dynamo 
tests, in light and power stations of various kinds — and 
of all magnitudes from that of Ithaca to that of the city 
of Buffalo— locomotive engine trials, tests of the materi- 
als of engineering of all sorts, the investigation of the 
qualities of new metals and alloys, the discovery of new 
and valuable combinations and the examination and 
test of innumerable oils, fuels, and other useful, sub- 
stances, natural and artificial. This work, as here con- 
ducted, has excited much interest among members of 
the profession and many valuable and useful contribu- 
tions have been made to our equipment as the fruit of 
that interest, including gas-engines, water-motors, steam- 
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engines, castings for machinery of various kinds — to be 
finished in the shops of the College — heaters, con- 
densers and miscellaneous apparatus or material useful 
for both instruction and research and aggregating a 
value of several thousand dollars.* Meantime our 
equipment has come to be, as necessarily the fact with 
so large a student-body, the most complete, so far as 
known, in the world for this class of advanced work in 
investigation, research and instruction as here carried on. 
The department needs very greatly a still larger equip- 
ment to meet the requirements of the still growing 
classes and the constantly increasing opportunity and 
demand for prosecution of important investigations as 
its most impressive and fruitful work — instructing the 
profession as well as educating the student in profes- 
sional methods and in the use of the apparatus of his 
vocation. In the conduct of the unique investigation of 
the power distribution of the Buffalo 8,000 horse-power 
street-railway system, we were called upon for nearly a 
hundred men, trained observers, beside the professors 
taking part, and the graduate students aiding them, and 
were compelled to provide about forty steam-engine in- 
dicators and other apparatus in proportional quantity. 

* Among the most important of these additions to our equipment 
may be mentioned the following : 

By Westinghouse, Church, Kerr & Co., one 150 k. w., 200 H.P., 
Parsons steam turbine, value $6500 ; one 10 H.P. gas engine ; 
value, I800.00. By the Springfield Gas Engine Co., one 6 H.P. gas 
engine ; value, $500.00. By the Hug Water Motor Co., Denver, Color- 
ado, one water motor ; value, $50. 00. By the Deniing Mfg. Co., Salem, 
Ohio one improved ram ; value, I50.00. By the RusSell Co. , Massillon, 
Ohio, one set of castings for 10 H.P. automatic engine ; value, $200.00. 
(This engine has been finished by students and is now in operation. 
Value of engine, $800.000. ) By the Sucker Rod Co., Toledo, Ohio, 
one set of castings of 10 H.P. gas engine ; value, $200.00. (This 
engine is now in process of completion in the shops. ) By Taunton 
Locomotive Mfg. Co., Taunton, Mass., one heater and one condenser ; 
value, $400.00. 
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The men were assigned to duty " watch and watch " on 
a four-day's test; over 7,000 indicator diagrams and all 
necessary observations were taken and the work was. 
performed without an error or an accident, so far as re- 
ported. Twenty students remained at the College, sur- 
rendering their vacation, to complete the work of com- 
puting results. The data obtained and the information 
thus gained will provide a half-dozen of the graduating 
class with material for theses and will give the railway 
authorities facts and information of value many times 
greater than its cost ; although that company paid all 
expenses, for travel and while in Buffalo, of our whole 
delegation. Such opportunities as this seldom occur 
and could here, only, be taken full advantage of ; but 
we endeavor to be at all times prepared to secure and 
make use of all such practical and truly professional 
experiences for the benefit of students. (See Appendix 

11.) 

Perhaps the most famous piece of work yet performed 
by this department is the test of the Nordberg steam 
pumping engine at Pittsburg, the outcome of which was 
the raising of the World's Record in that class of prime 
mover under ordinary working conditions in regular 
service. The results were published in the Sibley 
Journal by Professor Carpenter, and were reported to 
the American Society of Mechanical Engineers by the 
Director of Sibley College, with detailed exhibition of 
the work and its rating, as the most economical engine 
of its class in the world.* The work has been the sub- 
ject of comment and the paper giving the account of the 
work has been copied and abstracted throughout the 
world by engineering and scientific journals, contribut- 

*The Steam Engine at the End of the XlXth Century. R. H 
Thurston. Trans. As. M. E., Dec, 1899. 
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iiig greatly to the reputation of Sibley College and of 
Cornell University as well as of those engaged in this 
fine piece of experimental investigation. We employed 
38 students on the work and a number of our college 
oflScers and graduate students. 

As these opportunities increase in frequency and im- 
portance, we need more and more that ideal outfit in 
staff, equipment and buildings which only large capital 
can provide and, securing which, we can bring in re- 
turns upon the investment exceeding those to be had in 
any other department of professional education or any- 
where else in the world. It is earnestly hoped that the 
present opportunity to avail ourselves of this opening 
for the advantage of the College and of the University, 
as well as of the profession and of the country, may not 
be allowed to pass.* 

This department has carried on a large amount of ex- 
perimehtal investigation for outside interests, as well as 
a considerable amount of research in professionally ap- 
plied science. The former class of work is of great 
value to the College as giving opportunity to take part 
in the immediately important developments of the time, 
making members of the profession and manufacturers 
generally familiar with the College and its work, se- 
curing strong and interested friends in all departments 
of the industries and in bringing in our laboratories 
work serving as useful practice for officers and students 
of the College. It brings in also a small profit, which 
is set apart, to accumulate, until, adding it to the $2,500 
pledged by the Trustees for that purpose, something can 



* The distinguished Director of the similar department of the Danish 
state at Copenhagen, Herr Hannover, writes from the Royal Poly- 
technic Institute, requesting descriptions of our methods and appar- 
atus, etc., as a guide in the erection of the new mechanical laboratory 
of that college. 
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be done, as opportunity offers, in peculiarly important 
scientific or industrial research. Tests of steam and 
gas-engines and water-wheels of all sorts, of materials 
and of structural details, of machines of various kinds, 
and many tests of fuel have this year furnished a con- 
siderable amount of this most helpful practice. 
- Our location is not very favorable to this work or to 
intimate acquaintance with this class of business ; but, 
as our reputation extends in this direction, the oppor- 
tunities grow. Like the consulting business which we 
endeavor to promote in reasonable degree, with all mem- 
bers of Sibley College staff, it has peculiar value and 
gives a double return. It permits a certain combination 
of business with scientific work which is essential to 
full success in any technical, and especially in any pro- 
fessional engineering, school and it keeps the officers of 
the school in touch with a phase of their work other- 
wise lost sight of. Both are essential elements of com- 
plete success and without either the College must ulti- 
mately lose its position as a professional school from 
which young men can pass into the world inspired with 
a practical spirit and a stimulating ambition. The 
closer this contact of the professional school with the 
profession and its work the more certain and the more 
perfect its success, the higher and safer its reputation 
and the more permanent its opportunity to do good 
work. 

. " Thesis-work '' in Sibley College is given great prom- 
inence and has assumed, also, in many individual cases, 
very great importance as resulting in the contribution 
of additions of singular value to human knowledge and 
to professional literature. Some of our earlier theses 
liave been published and republished throughout the 
world and much of the work remaining unpublished in 
that manner has been made public, and has come to the 
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knowledge of professional and scientific men in all 
countries, through publication by oflScers of the College 
in the professional transactions, as of the societies of 
mechanical or electrical engineers. So large, in fact^ 
have these contributions sometimes been, in the latter 
form, as to call out a protest, on the part of the non- 
scientific members of the associations, that the publica-^ 
tions of the body were coming to be mainly "pro- 
fessorial " and that the " practical " should be more fully 
represented. The fact has usually been, however, that 
the latter class of papers could not be obtained in num- 
ber and quality sufficient to justify devoting any large 
proportion of space to them. On at least one occasion,, 
forty per cent, of the contributions at the sessions of an 
important engineering association at one of its principal 
conventions were from our faculty, alumni and lecturers. 
The fact simply indicates the extent of our work and is 
no reflection on the infertility of the " practical ", as dis- 
tinguished from the educated and scientifically trained,, 
modern professional. 

Among the theses of the present year, for example,, 
may be mentioned a few of special interest, as those on 
results of test of two types of locomotive for freight 
transportation and other locomotive tests, under Pro- 
fessor Hibbard, mainly on the D. L. & W. R. R. ; tests 
of various Gas-engines, one of very large size — 650 
horse-power as rated — at Pittsburg in the Westinghouse 
Works, others in our own laboratory ; the great investi- 
gation of the Buffalo electric railway system ; tests of 
Owego, Chicago, Albion and Ithaca electric plants ; of 
impulse waterwheels, in our own laboratory ; of various 
steam-engines including investigations of important and 
previously unsolved problems in thermodynamics and 
steam-engine economy, employing our own experimental 
steam-engines in the work ; an investigation of the char- 
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acteristics of steam and especially of its variations and 
measures of specific heats. The latter, like many an- 
other such research, has been the work of several years, 
the investigator of each year taking it up where his 
predecessor had left the work and continuing it either 
to a conclusion or until obliged to drop it by the ter- 
mination of his period of study at the College. This 
work, now probably completed, stands beside that of 
Regnault in intrinsic importance and, if accepted by the 
world of science, will go on record as the first successful 
investigation of this problem in experimental science. 

One interesting and often important outcome of such 
work is frequently the contribution to our equipment of 
useful, and sometimes of extremely important and valu- 
able apparatus constructed by the investigators. 

To appreciate the extent and high character of this 
final work of the course as conducted in Sibley College, 
it will be necessary to ejtamine the lists of theses an- 
nually published in the Commencement Program, as 
exhibiting its variety and the importance of the subjects 
discussed ; to look over the theses themselves as pre- 
served on our shelves, as one of the most important 
parts — in some respects as the most important part — of 
our reference library and to read specimens to get an 
idea of the scientific method and the fullness and clear- 
ness of the discussions and, above all, to secure an idea 
of the extent to which original scientific research enters 
into the work of the young apprentice in engineering. 
Files of the Sibley Journal of Engineering may be re- 
ferred to for many of the most important of the theses, 
and the transactions of engineering societies and the 
technical periodicals exhibit the extent and the variety 
as well as the importance of the contributions of the 
Faculty to this fund of professional knowledge. 

Comparing our work and its outcome with that of 
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other institutions in our own country, in good standing, 
we find much reason for satisfaction. There are many 
details in which we may still profit by study of other 
colleges and shall endeavor to do so ; yet, on the whole, 
we find much cause for congratulation, in our mature 
and well-prepared entering classes, in their capacity for 
hard work, and their fondness for it and, after entrance, 
in the strength, completeness and richness of the 
courses, and especially in the quality of the men becom- 
ing alumni of the University in this department. They 
are sought on all sides by business men, to train for re- 
sponsible positions, and are also doing much in the 
capacity of professors and instructors in their branches 
to improve and elevate the instruction of other aspiring 
institutions throughout the country and, in a few cases, 
even, abroad. Between seventy and eighty of our 
alumni are thus engaged. 

Professor Caldwell of the Ohio State University has 
made a direct and detailed study of this comparative 
standing of the schools of engineering and finds Cornell 
not only to stand beside the leading colleges, if not 
somewhat above in the scientific and professional work 
of its courses, but at the same time, beside the most 
*' practical " of all in its shopwork and laboratory and 
drawing departments. Far better preparation than 
most, and somewhat stronger preparation than perhaps 
any, is required at entrance, and the strength, maturity 
and excellent preparation thus insured permits the course 
to be made broader, higher and more extensive in all 
professional ways than other institutions less fortunate 
in plan and constituency. The result is evidently the 
output of a class of young men of peculiarly strong 
character and with attainments professionally advanced 
and to make them thus immediately useful on entrance 
into their life's work. This immediate availability is 



Digitized by VjOOQIC 




3^ 

Q 
< 



O 



a 

w S ~. 



M 

w 
w 
o 

w 
w 

(>< 

Q 

I 



W O 

8 g 






i 



Digitized by VjOOQIC 



Digitized by VjOOQIC 



SIBLEY COLLEGE, 47 

probably a very important element of the situation and, 
in part, may account for the fact that we have applica- 
tions for many alumni for positions of importance where 
one applies for an opportunity to change.* (See Ap- 
pendix III.) 

The standing of the College in its post-graduate depart- 
ments, and its needs, as well, are indicated by the de- 
mand for fellowships. It is allowed but two fellowships 
out of the forty graduate fellowships and scholarships 
offered by the University and for these two appoint- 
ments, there were this year about a dozen candidates, all 
men of superior ability and high scholarship. Of these 
one was appointed from the faculty of the Worcester 
Polytechnic Institute and one from our own list of 
alumni, a man of high position in the class of 1890 and 
since distinguished for his professional success, display- 
ing in his professional work the same talent for investi- 
gation and the same familiarity with the scientific side 
of his work which gave him his standing when in col- 
lege. The College could find admirable opportunities 
to promote research, to advance the higher departments 
of thfe profession and to elevate the institution to a still 
higher place in the list of professional schools and col- 

* Some interesting statistics regarding the salaries paid to college 
men after graduation, in this case electrical engineers, are to be found 
in The Purdue Exponent, The school was established 1888 and since 
that time has graduated 144 men whose incomes are averaged in the 
following table : 

Of the class of ^92 1 1500 per year. 

• * «« «* «* '93 1200 ** '* 

** *' '• '* '94 1050 " ** 

•' •* •* •* *95 1190 " " 

•* •' *• ** »96 875 '* " 

** ** •' '* '97 690 ** " 

** *' ** *' »98 460 ** ** 

These figures indicate plainly the eflFect of the element of time upon 
the income of the engineer. 
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leges of scientific learning in the foundation, were its 
friends so to choose, of a dozen fellowships of such 
character as would attract to the University the ablest 
young men in the profession seeking the highest ranges 
of professional work in applied science. 

The establishment of Sigma Xi, the scientific equiva- 
lent of Phi Beta Kappa, by members of the Sibley Col- 
lege faculty, in conjunction with other scientific men, 
has resulted in a very important and active movement 
toward the advancement of that department of Uni- 
versity and College work, not only at Cornell, but at 
now a considerable number of other institutions of 
learning.* Our own men have never lost interest in 
this direction and the last elections resulted in the in- 
duction of no less than twelve of our upperclass men 
into Sigma Xi. 

The American Association for Advancement of 
Science, and the professional societies as well, both M.E. 
and C.E., have of late years always had representatives 
of the College on their lists and taking active part in 
their work. 

The constant and urgent call for teachers in the now 
numerous and growing schools of engineering, and the 
manual training schools, of the country constitutes an- 
other evidence that our courses are of the right character 
and of the highest quality. We have been unable to 
provide all thus called for ; but we have now between 
seventy and eighty such representatives and in almost 
every technical or semi-technical institution, collegiate 

* The probably most active and influential advocate and promoter of 
this important movement was Mr. Frank Van Vleck, then assistant 
professor (1887) of mechanical engineering and now located at Ivos 
Angeles, California, where he has distinguished himself, profession- 
ally, in the construction of the systems of street railways of that city 
And of San Diego. 
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or Other, in the country. The. most important and 
prominent positions are coming to be held in a most 
gratifying proportion by our alumni in this field as well 
as in strictly professional work. In fact, this demand, 
coupled with our inability to offer the market value pf 
such men of special ability, and so peculiarly adapted to 
the teacher's work, places us at a serious disadvantage 
and we have become an extensive training school for the 
technical staffs of other institutions. We thus often lose 
the men who can least be spared ; although worth more 
to us and capable of doing more and better work with 
us, than to other institutions or elsewhere. No greater 
need is, to-day, felt than that of being able to select and 
retain, at fair and even liberal salaries, the very best of 
our own graduates, where especially well fitted to be- 
come successful teachers. We here compete with the 
outside and commercial markets; for no man should be 
given a place in the organization of any school of engi- 
neering, even in teaching applied sciences, who has not 
had a satisfactory professional experience. 

Classifying the list of reported teachers, missionary 
from Sibley College alone, we find that there are thirty- 
five professors of engineering, physics and other branches 
of science, pure and applied, and of technical branches, 
about fifteen assistant professors and twenty instructors 
in similar branches. Were all reported to date, the total 
would presumably be increased about ten per cent, and 
it is observed that the applications for our alumni, to 
..take such positions, all over the country, are more num- 
erous than ever and the growth of our strength in this 
direction is an acceleration. We are thus probably fat 
more extensively indirectly engaged in the technical 
education of youth, and in the promotion of scientific 
work, than directly, and are teaching many times as 
many students outside Sibley College as inside. Fur- 
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ther, the efficient coordination of the scientific depart- 
ments of the University with our own departments of 
applied science and of engineering and technics and the 
uninterrupted employment of mathematics, physics and 
other sciences, and of laboratory methods, in all the 
courses of their regular work, give our alumni a famil- 
iarity with methods and an expertness in their actual 
employment which constitutes an enormous advantage 
when called upon to serve as teachers in other institu- 
tions as well as in our own. There are many positions 
in Sibley College, and some in the University as well, 
which could not be satisfactorily filled by men of any 
other institution, lacking, as they do, the peculiar finish 
thus given our own graduates. (Appendix 111.) 

Looking over the files of letters on the Director's desk 
relating to positions of our men, it is found that there 
are to-day on file twenty-five applications for teachers in 
various branches of scientific and professional work, at 
salaries ranging from $2,000 downward ; there are 
twenty for men to take charge of professional work, an 
equal number specifically called for to go into business 
and a number of additional applications, for '* several '' 
each. One gentleman has recently come to the Uni- 
versity, has given two days to an examination of the 
graduating class and to personal interviews with twenty 
of them and now proposes to employ, if he can secure 
them, ten or twelve of them in a single one of the great 
organizations in electrical engineering. Several gradu- 
ates will go into each of a number of other establish- 
ments and calls for a half-dozen to a dozen men are com- 
ing now to be as common as were, when the Director 
first began this work, calls for single men — more in fact. 

On this list also are calls for thirty or forty designing 
engineers, one being for ten such men, and the Engineer- 
in-Chief of the U. S. Revenue Marine asks that some of 
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our men be induced to enter the examinations for admis- 
sion into that service as engineers. We have had many 
men in the revenue service and in the navy and, so far 
as reported to the Director, not a man from among our 
alumni who has ever attempted the examinations has 
failed to pass them. 

The calls for men to enter the railroad and locomo- 
tive shops for vacation work have been already referred 
to. One road took on one of our alumni in the railway 
engineering branch at his graduation and, later, as re- 
ported by the Principal of the School, "enticed three 
more from another road to which they had gone and 
this year writes the Principal for nineteen more?'^ One 
locomotive works last year employed four men and this 
year calls for ten. Still another, last year, under pres- 
sure, accepting one, this year takes three and one com- 
pany which last year refused to take any now calls for 
*' eight or more." 

Meantime, we have no unemployed men except occa- 
sional invalids and even they are rare. The wholesome 
and healthy lives and training of these men prove an 
insurance even against the ordinary illnesses of the 
average individual. 

The recommendation of Mr. Carnegie that the re- 
cipient of his noble contribution to the work, in Eng- 
land, should follow our methods of instruction in pro- 
fessional and scientific departments, a finer compliment 
to Cornell than was the gift to his beneficiary, has borne 
fruit in a manner most satisfactory to our Faculty. 
The committee appointed at his suggestion and visiting 
the technical schools and colleges of this country have 
retufned and reported most favorably. On leaving the 
University, the chairman assured us that they had found 
" many ideas to carry home to England " and the re- 
port to the authorities of their University recommended 
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the adoption of the system here in vogue and stated, in 
effect, that nothing of the sort had as yet been seen in 
Great Britain. The new Midland University will be 
thus illustrative in its operation of Cornell methods and 
its professional and industrial schools will be the 
pioneers, in Great Britain, if not for Europe, of the 
methods of Sibley College. Sixty of the leading firms 
of Birmingham have combined to duplicate the gift of 
our own Trustee.* This is a most comforting con- 
firmation of the judgment of the Imperial German Com- 
mission the presiding officer of which wrote the Director 
of Sibley College, in the latter part of that year, to the 
effect that the Commission would endeavor to secure the 
adoption of our peculiar system of professional instruc- 
tion in the great schools of Germany. We now learn, 
through our former President, the Minister to Germany, 
that the leading engineering school, at Charlottenburg 
has, by an imperial edict of the date of the centenary of 
that institution, been given rank with the academic uni- 
versities, has made its Director ''^Rector magnificus^^ 
and has assigned its new degree, " Dr. Ing.," to equal 
rank with the doctorates of the older institutions. An 
additional testimony to the interest awakened by our 
special methods and our success in professional work is 
a recent inquiry by the Director of the Copenhagen 
Royal Polytechnicum for printed and other matter relat- 
ing to these methods and our organization. 

This approval of Cornell University and of our Sibley 
College methods, now secured for us in Great Britain by 
Mr. Carnegie and by visitors from British colleges and 
universities and testified by German educators and 
especially by the German Commission of 1893, is* also 
affirmed by the French student of educational matter, in 

* Appendix IV. 
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our country and especially, as the unique representative 
of the " American spirit " as it is denominated, it is com- 
mended by Mr. Edouard Rod in his somewhat critical 
report upon the subject. This gentleman says, almost 
repeating the words of President Schurman : — 

*' I am very far from being one of those who believe in the dogma 
of equality ; but, if there is any point on which it can be admitted, it 
is this : Human effort, whatever it may be, is equally noble. Ridicu- 
lous pride alone measures out differences between occupations and 
classes by chimerical rounds of an absurd ladder. The workshop by 
the side of the laboratory, the school of agriculture by the side of the 
Latin classes, the model dairy by the side of the library — here is a 
conception that will in the end overthrow that deplorable ladder, 
which in our country is climbed by too large a number of young men 
of fortune destined to idleness, or ambitious youths condemned to 
misery. Moreover, it seems to me that higher education everywhere 
had an essentially practical side ; the 'seminaries', for example, have 
in general the plan and the equipment to which they are entitled ; 
hence they yield excellent results, as I am told."* 

Monsieur Rod further says : — 

'• Cornell impressed me much by its practical and professional fea- 
tures. This teaching of students to use their ten fingers, to handle 
tools and to make for themselves what cultivated men are always in- 
clined to ask others to make for them, is judicious and up to date. It 
gives the death blow to the prejudice which despises manual labor 
and exalts beyond all reason the work of the brain." 

Regarding American colleges generally, he makes the 

following criticism : — 

* * It seems to me, however, that the American universities have not 
only an American physiognomy, but that each has its own peculiar 
character ; each seeks its ends by means of its own choice. Strolling 
through the beautiful avenues of Cambridge, for example, I thought 
of the peaceful retreat which certain small towns of Germany offer to 
science, where the student is far from the turmoil of the world, where 
the university buildings never fail to recall to the memory the 
' templa serena * of the poet. In New York and Chicago, on the con- 
trary, the universities, although isolated as far as possible, are hardly 
more than episodes, if I may say so, of the maelstrom of life that 
carries them along with it. Am I mistaken ? Yet I imagine that the 
young men who are preparing themselves there for the work of life 



♦Edouard Rod. North American Review^ Sept., 1859. 
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will become, almost of necessity, men of action, fighters ; while 
others, who are brought up in quiet centers already possessing some 
consecration of age, will retain in their inmost nature the taste for 
more deliberate reflection, in which they will love to take refuge 
sometimes as in a sanctuary. 

*'The American universities require too much of their professors. 
They are not alone, to be sure, in this fault ; it is found in other 
democratic and new countries, where public instruction is organized 
by persons who have much good will, but who are unable to judge of 
the conditions of higher culture. One must belong, to some extent, 
to the profession to appreciate the amount of labor represented by a 
well prepared lecture and the importance of offering to students no 
lectures that are not well prepared. Now, to many people, the actual 
time required to give the lesson is all that counts ; thej- are persuaded 
that when a professor is delivering his lecture he is doing the major 
part of his task, and if they have any authority, they consider only 
how his work — such as they understand it — may be increased, for the 
greater good of the students and the university. This is to me the 
worst of all errors ; to overload the courses of a university is to work 
for poor results. The professors do not then give their full measure, 
for it is physically impossible to prepare lectures for eight or ten hours 
a week ; and the students suffer from what is imperfect in the work of 
their teachers. Here, more than in any other domain, quality is of 
far greater importance than quantity ; for university instruction aims 
less at imparting positive knowledge than at furnishing a good 
method. Hence I cannot help considering our French habits prefer- 
able in this important point. Let there be few lectures, but let each 
be a masterpiece, whose excellence shall have no other limits than 
those of the professor's ability." 

But while the foreign visitor finds much to commend 
in the catholicity of our universities and in our common- 
school system, and while Cornell University and Sibley 
College come in for special and favorable notice, the 
country as a whole and our own state no less have thus 
far failed to earn that commendation which should be 
ours in larger degree than of any other country on the 
globe, for making provision for educating the young 
men, and the young women, of the country in the 
principles underlying chosen non-professional vocations. 
It was for the purpose of promoting this part of the edu- 
cational system and it was largely because of the recog- 
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iiition of the position and promise of the German educa- 
tional system in this field by Senator Morrill and his 
comrades among the statesmen of forty years ago that 
the Land Grant colleges were organized and it was this 
direction of promotion of our educational system that 
attracted Mr. Cornell and Mr. Sibley to take part in the 
work. It was this in which both were primarily inter- 
ested and to which they gave their capital mainly. It 
was the Miltonian education, as I have called it, which 
they sought to promote and, like Milton, they would 
educate the youth of the nation so as to provide for each 
that '' complete and perfect " education, for the purposes 
of the individual and in his field of life-work, which 
would do most for each. Neither Milton nor Cornell 
nor Sibley believed in the "procrustianizing" methods 
of the older monastic education. 

Fifteen years of steady progress with Sibley College 
thus have now brought about most encouraging ad- 
vances in magnitude and quality and reputation of our 
work and the success attained has now, for a second 
time, brought us to a point at which it is necessary to 
decide whether the growing institution shall be given 
its opportunity for further expansion and healthy ad- 
vance or, as a few years ago, deliberate repression must 
be adopted. The needs of the original Sibley College 
are coming to be such as will demand the completion of 
the plans approved by the Founder as a bare possibility 
not many years ago ; the opportunities of the various 
special schools of engineering have now become so great 
that it may safely be asserted that any amount of capital 
available for their endowment and equipment and for 
their completion in detail can be most economically and 
most efficiently employed. No one can say what the 
future may demand of us except that, with unhampered 
and ordinarily wise management, it may be expected to 
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bring much a,nd to demand much ; but the present 
affords immediate opportunity to every friend of the 
College and of the University or of '' education of the 
people for the life and work of the people," in its call 
for endowment of scholarships, fellowships and pro- 
fessorial chairs, of departments of instruction in un- 
limited directions, and even of new professional schools 
of engineering and of technical schools of that lower 
grade as to learning, but higher grade as to usefulness, 
which can so economically and fruitfully be made acces- 
sory to the organization now so firmly established. As 
previously remarked in these reports, the foundations 
are well laid, the superstructure has now come into 
sight and every addition to our capital and our equip- 
ment will come higher into view as the foundation and 
basic divisions of the structure become more complete 
and more extended. 

Of the work itself, the illustrations distributed through 
this report may perhaps give some slight idea as to its 
extent, its variety and its charrcter. 

The investor in the hardly yet commenced work of 
technical education in our country can find his oppor- 
tunity here in any extent ; the founder of laboratories of 
research can nowhere find the ground better prepared 
for his foundations ; the proposing founders of schools 
of railway, of marine, of textile engineering, and of in- 
dustrial art and its innumerable applications in the in- 
dustries may all here find every preparation made to 
utilize the comparatively small additional needed capital 
in the building up of schools as extensive and useful as 
the country is broad and needy. It is perfectly practic- 
able to make this the center of this kind of higher tech- 
nical and professional education for the state and even for 
the country. It has come to be, to-day, simply a matter 
of supply of necessary capital. The rest may safely 
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be left to natural growth at a center already established* 
We are now annually turning out a hundred young men 
to take part — and to take leading parts — in the principal 
industries of the country and it is perfectly practicable, 
equipment in staff, apparatus and buildings being 
assured, to multiply both the number of these men and 
their usefulness and the directions in which they may 
best serve the country. 

The Faculty, meantime, are keeping well in touch 
with practical affairs, an essential to the best work of 
the instructor, to the most useful instruction of the stu- 
dent and to the highest standing of the College. They 
are educating, and to their full proportion, at least, the 
professional and the business men of the country 
through their lectures, outside as well as inside the Uni- 
versity, by their papers, contributed to professional and 
scientific and other transactions of societies and to peri- 
odicals, and by their extensive system of scientific study 
and assistance of engineering enterprises and of promo- 
tion of economies in existing "plants*' and establish- 
ments and they are sending into the great professional 
associations more than a full representation of men, 
strong and well-trained professionally, to later, take 
their full part in the work performed by these great 
engines of civilization. With sufficient financial back- 
ing their good works will be thus multiplied in a num- 
ber of new directions and will be vastly increased in the 
older lines. 

German industrial education is now attracting atten- 
tion from the thoughtful educators and professional men, 
and from the few statesmen in our country, as never be- 
fore, and the extent of the work and of the responsibili- 
ties of the University and of Sibley College are rendered 
the greater in the promotion of " the leading objects " of 
all ** Land Grant Colleges," through an almost absolute 
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lack of intelligent interest in this matter. The greatest 
of the duties of legislators and educators, not only in 
our own state but throughout our country, is absolutely 
neglected. With no more interest and no more prac- 
tical advance in this direction in the coming generation 
than is to be observed to-day, or than has been observed 
in the generation just closed, there is good reason for 
most serious apprehension for the future of the nation.* 

* A recent writer describes the progress of Germany in certain direc- 
tions thus : — 

*' In 1872, the foreign trade of the empire fell a little short of 
|i, 400,000,000. In 1898, it had risen to $2,360,000,000. Thus, in a 
little more than a quarter of a century, there was a growth of fully 70 
per cent. During the same period, the foreign trade of France was 
almost stationary, the imports having increased only 12 per cent., 
while the exports were diminished by 3 per cent. We should note 
that over 90 per cent, of German exports are manufactured goods. 
Even more remarkable is the extent to which Germany has acquired 
control of her own carrying trade, and has become an ocean carrier 
for other countries. While, in the first twenty-five years of the 
empire, the population gained 25 per cent, and the foreign trade 70 
per cent., the increase in the tonnage of commercial shipping was 124 
per cent. In various parts of the world entirely new channels of 
traffic have been created by Germany. The exchange of commodities 
between Germany and China has increased 480 per cent. The German 
trade with Australia shows a gain of 475 per cent. ; that with Mexico 
and South America, an increase of 317 per cent. An even more 
striking example of improvement is furnished by the Suez Canal. In 
1872 only sixteen German ships, having an aggregate tonnage of 
12,181, passed through the canal, as against eighty French ships, with 
a collective capacity of 162,621 tons. In 1896, the German traffic had 
grown to 322 ships of 1,120,580 tons, and exceeded the French traffic 
by about one-third. 

" It is when we come to manufactures that the progress of the Ger- 
man empire in the last quarter of the century appears most phenom- 
enal. The time has gone by when a Frenchman could say that * war 
is the national industry of Prussia.' Thirty years ago, the average 
quantity of raw cotton imported annually was under 70,000 tons. In 
the past two years it has exceeded 300,000 tons per annum. During 
the three or four years preceding 1870, the quantity of raw jute 
worked up by German factories was onXy about 2,000 tons a year ; 
now it exceeds 80,000 tons. Between 1882 and 1895, the number of 
persons employed in mining increased from 359,000 to 458,000 ; those 
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This extraordinary advance is universally attributed 
by observers mainly to the systematic industrial train- 
ing and education of the Germans. The following are 
the statistics : 

German Empire — Oi^der Universities (Session 1896-7.)* 



students 

Kiel 764 

Konisberg 683 

Leipzig 3,126 

Marburg 1,049 

Munich 3, 706 

Rostock 509 

Strassburg 1,098 

Tubingen 1,310 

Wurzburg i,443 



Students 

Berlin 4,705 

Bern 1,992 

Breslau 1,513 

Erlangen 1,153 

Freiburg 1.544 

Oiessen 667 

Gottingen i,i95 

Oriefswald 834 

Halle 1,635 

Heidelberg 1,322 

Jena 786 31,004 

Modern Technicai, Universities ( Technische Hochschulen) . 

Students Students 

Aachen 363 996 

Berlin 2,954 1.378 

Brunswick 368 ^_ 910 

Darmstadt 1,178 

Dresden 905 9,856 

Hanover 804 

Population of German Empire 52,246,589 (1891 

Population of Berlin 1,773,003 (1891 

Population of males between the ages of 15 and 25.. 4,497,153 (1891 



. employed in metal-working, from 285,000 to 383.000 ; those engaged 
in the manufacture of machinery from 200,000 to 316,000 ; and those 
employed in the building trades, from 331,000 to 596,000. The only 
German industries that exhibited but moderate expansion during the 
period named were textiles and those connected with food supplies. 

** In the last fifteen years, the banking system of Germany has made 
^reat strides. Between 1883 and 1897 the number of banks increased 
from 1 13 to 150. Their nominal capital was enlarged from $312,000,000 
to 1540,000,000. Their gross profits were wellnigh doubled, having 
risen from $36,250,000 to $71,500,000. In 1897, the dividend paid on 
hank shares averaged 7.5 per cent. We add that the Bank of England 
-and the Imperial Bank of Germany hold about equal amounts of cash, 
but the latter has more than twice the circulation of the Bank of 
England, and its discoimts are 50 per cent, greater. The German in- 
stitution works much more nearly up to the limit of its resources than 
the Bank of England would be allowed to do." — New York Sun. 

A few years ago, comparatively, Germany was commercially insig- 
nificant ; to-day, according to Mr. Monaghan, the Empire has about 
J2, 500,0x5,000 in capital invested in colonial business alone. 
* Report of British Association for Advancement of Science. 1S99. 
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Every important town in Germany has its Technische 
Hochschule in which one or more industries are given 
especial consideration and its trade-schools in which the 
arts are scientifically and systematically taught with all 
their fundamental principles to every youth choosing^ 
the vocation. 

Schools of mining are established in mining districts^ 
those of weaving in Chemnitz and other textile manu- 
facturing sections, metallurgy is developing where iron 
works flourish, and the government, municipalities,, 
capitalists and the trade-unions all unite in promotion 
of this education of the citizen for his work in life. 
Thus, in a generation, Germany has risen from the 
poverty and insignificance to riches and influence and 
to-day threatens to secure the control of all external 
commerce and, through her equally intelligent colonial 
system, to take possession of South America and many 
other parts of the world still open to colonization. She 
has recognized her opportunity, her task and her best 
route and has bravely, persistently and wisely pursued 
her aim with now a certainty of success. 

U. S. Consul J. C. Monaghan, recently lecturing be- 
fore Sibley College, asserted that Germany has solved 
problems in education that we are hardly yet beginning 
to consider, while, if we are ultimately to rival the Ger- 
man empire either at home or in the outer world we 
must adopt some such system of industrial education, of 
education of the people for their best life and work, as 
has been deliberately and carefully evolved by the 
scientific minds of that country, the educator and the 
statesman conspiring to produce the very best for the 
time and place. Here is further testimony : — 

The address of President Johnson, of the Society for the Promotion 
of Engineering Education, delivered recently in Boston, emphasizes 
the necessity of higher industrial and commercial education for the 
future material prosperity of the United States. The progress of 
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Germany is made the great object-lesson that proves to England and 
America that hereafter the race is to be won by the technically scien- 
tific nations. President Johnson said : 

That an interior country like Germany, without a navy, and with 
little foreign commerce, could in a quarter of a century increase her 
manufacturing capacity tenfold, increase her shipping twentyfold, 
effectually establish a regular export trade with every country on the 
^lobe and, by at once cheapening products and improving their 
quality, put herself in a position to hold these markets indefinitely : 
that all this could be accomplished in the face of open competition, 
and in this age of universal publicity, is indeed marvelous, and would 
alone prove that old methods have lost their potency and that some- 
thing new has arisen under the sun. 

President Johnson believes this result is due to the establishment by 
the government of industrial and commercial schools. He thinks 
there is no special difference between Germans aijd other peoples in 
the matter of intellij^ence, ingenuity, industry, thrift, and patience. 
They may be more persevering, perhaps. Their technical schools, 
however, are far beyond those of any other nation. For instance, 
there are thirteen schools devoted to the textile industries, each 
liighly specialized. The president said of them : 

The students entering these schools have first to complete the course 
of study in the " real schools " (or say through the sophomore year of 
our engineering schools), and then the course of study in the mono- 
tech nic schools is three years, of forty-five hours a week, on the suc- 
cessful completion of which certificates are granted. The fine and 
costly buildings in which these schools are installed, their elaborate 
equipment with all the needful chemical and physical laboratories, 
and machinery to convert them into regular commercial factories, 
their large corps of trained teachers and the very small number of 
students admitted to take their full course, the administrative care 
and oversight given to them, and their very small tuition fees, all 
serve to make the training given in them extraordinarily expensive to 
the state. 

In addition to this, Germany has forty commercial schools. In 
these all the questions affecting foreign trade aie carefully considered, 
the needs of foreign nations and their capacities are carefully exam- 
ined, their languages studied, their tariff laws considered, and all 
questions of exchange, currency, and transportation discussed. *' All 
this is done," says the Hartford (Conn.) Courant, commenting on 
President Johnson's address, ** in the exhaustive German fashion, the 
object being to produce a foreign agent who can intelligently extend 
German trade and avoid any ruinous or absurd ventures, like shipping 
warming-pans to Cuba or pepper to Chile. The result is seen in the 
hold Germans are getting in America and South America. By science 
applied to manufacture they increase their production ; by science 
applied to commerce they increase their markets. The United States 
cannot well adopt the German system. Only an imperial centraliza- 
tion can afford the money.** But we can take lessons from Germany 
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to the end that results plainly seen over there may be attained in our 
own way here. Germany is forging rapidly ahead industrially and 
the reason for it is worthy the attention of our ablest students of 
economical subjects. 

In the United States we lack almost entirely that ele- 
ment of education which Germany makes so prominent, 
that to which her wonderful progress is largely if not 
mainly attributed. If we have not too much " higher '' 
education, we certainly have much too high a pressure 
in our lower schools and if we have none too much pro- 
fessional and technical education in the upper grades, 
college and university, we have far too little manual 
training and have practically none at all of the most- 
needed trade-school work. Again ; — 

Mr. J. H. Reynolds, the director of technical instruction for the city 
of Manchester, writes against the suggestion to combine secondary 
with technical education. He says : — ** It is the well-ordered second- 
ary school system which has made the technological institutions of 
Germany possible, the fruits of which are to be seen in the pre- 
eminence she enjoys in the chemical industries, and which have made 
her so great a potential commercial rival, just as the admirable high 
schools of the United States have made possible her splendid engi- 
neering colleges, which, in their turn, bid fair to place her engineering 
industries in dangerous rivalry with our own. I make bold to say that 
every technical school in this country which is really a technical 
school, is suffering because there is not a sufficient supply of properly 
prepared pupils coming from the secondary schools, and that no con- 
founding of secondary with technical instruction in the same institu- 
tion will cure the evil, or should be accepted as a statesmanlike or 
intelligent solution. Our immediate business should be to organize at 
once our secondary education on broad, general, and truly educational 
and non-specialized lines in institutions known as secondary schools. 
Until we do so there will be little technical education for the leaders 
of our commerce and industry in this country worth the name, or 
Which will need to trouble the serenity of the far-seeing men who 
have brought by their wise measures Germany and Switzerland into 
the front rank of industrial and commercial nations."* 

The centenary of the founding of the great University for Technical 
Education at Charlottenburg has been celebrated with great magnifi- 
cence by the German people. The German Emperor pointed out on 



* Industries and Iron. 
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the occasion how Werner von Siemens and Alfred Krupp, whose 
statues have just been unveiled in front of the college, had set an'ex- 
ample by furthering technical education and scientific study 
which he hoped would be continued. So long as that was the 
case, the German scientific industry would, he said, hold its own in 
the competition of the nations. While the celebrations were in 
progress, representatives of German industry handed over to the col- 
lege a scholarship fund of 1,500,000 marks. Herr Kirschner, the 
burgomaster of Berlin, brought a gift of 100,000 marks from the city 
of Berlin to be devoted to the establishment of traveling studentships. 
The township of Charlottenberg contributed 20,000 marks for a similar 
purpose. 

The new technical, national university has been obliged to exclude 
foreign students, of late, on account of being so crowded ; but two 
new institutions are now going up, the one at Breslau and the other at 
Dantzic, to meet the demand. At the ceremonies of institution of this 
new national university, two bronze statues were unveiled, the one to 
Siemens, the other to Krupp. 

Says Mr. White : " It is amusing to see how the Germans in their 
steady way, have gone on until they have established a wonderful 
system of manufactures all over their country, and an astonishing 
commercial Connection through fleets of great steamers going to all 
parts of the world." 

This noble institution commenced its work October 
ist, 1799. In 1826 there were 160 pupils. In 1879 it 
absorbed the Bauakademie and the Gewerbe akademie 
and a combined total of about 1750 students and this 
roll has now increased to about 3,500. Its faculty num- 
bers about 300 in all its grades. It has realized the 
" vain hope " of Eytelwein : '' that theory and practice 
should be joined, the injurious division of the two 
abandoned and that an intimate union be produced by 
their mutual approach." * 

* The conferring of the degree of Doctor of Engineering was not, 
in fact, original with the great Charlottenburg school nor with the 
German emperor. It was first conferred in our own country by the 
Stevens Institute of Technology, at the instance of the writer ; its 
first recipient on his nomination, being B. D. Leavitt, Jr., a then, and 
still, famous designer of the most successful types of high-duty steam- 
engines and other heavy machinery. Mr. Leavitt is now che Consult- 
ing Engineer of the great Calumet & Hecla Copper Mining Company, 
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Every foreign visitor to Germany is impressed, and 
strongly impressed in proportion to his intelligence and 
breadth of view, by the universality, the system and the 
wisdom of the educational system of that country.* 
The exclamation of the great statesman, educator and 
engineer, John Scott Russell, as quoted in his great 
work, " Systematic Technical Education ", has already 
been quoted in these reports, but it will bear reprinting. 

Yet it was not until 1890 that England appropriated 
a first $18,000,000 to organizing technical schools. 

The Outlook^ in a recent issue, remarked : '' The part- 
nership of the German University and the German man- 
ufactory which has been accomplished in the last decade, 
has seriously menaced the supremacy of England and 
has led to the establishment, in that country, of schools 

under the presidency of Alexander Agassiz, the son of a pioneer non- 
resident lecturer at Cornell University in its earliest days, "the great 
Agassiz." The degree has since been very sparingly conferred, three 
or four receiving it ; among -v^hom is the famous arctic explorer and 
Engineer-in-Chief of the U. S. Navy, Rear-Admiral George W. 
Melville. 

* '*I had already become acquainted with some theories and forms 
of education. I had read Plato's description of the perfect training 
for a nation. I was familiar with elementary school teaching, and 
enjoyed the privileges of university education and the still higher 
education of the workshop. I was familiar with the systems of Bell 
and Lancaster, having had personal acquaintance with its authors, and 
had myself taken an active part in schools of art and mechanics' in- 
stitutions ; but I confess to have been profoundly astonished — I may 
say humiliated — at the sight of nations whose rulers had chosen to 
undertake the systematic education of their people, and of peoples 
who had chosen to bear the burdens and to make the sacrifices neces- 
sary to obtain it. I do not know to what men or class of men in 
Germany the forethought, organization, and patriotism are to be 
attributed which made them lay aside personal ambition, political 
animosity, religious sectarianism, and state parsimony, in order to 
unite all the classes of people in a unanimous effort to raise every rank 
in society to a higher condition of personal excellence and usefulness, 
and, by diffusing equality of education, to extinguish the most 
grievous of class distinctions." 
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for the training of business men, along scientific lines." 
It asserts that " business sagacity and ability must be 
reinforced by the best educational opportunity." Also, 
" it is now seen that special training is as necessary for 
the man of affairs as for the man of letters, law or 
theology ; and that the uneducated business man is a 
man doomed to failure." According to President Low, 
the education of the man of business is about to take its 
place with education for the so-called professions. 

Land Grant Colleges in the United States are reported 
by the statisticians, June 30th, 1899, to possess $8,944,- 
137.61. Their incomes amounted to a total of $5,994,- 
037.61 to which is annually added direct from the U. S. 
treasury about $666,xx)o. Their gain in 1898-9 
amounted to a total, in property, of about $2,400,000. 
Their faculties included about 3,000 instructors of all 
grades and classes, students 35,956 ; of whom 4,400 were 
in agriculture, 4,880 in the mechanic arts and engineer- 
ing and 1,463 in civil engineering; while the number 
of graduates in 1899 was but 2,232 in all departments. 
The number in attendance should be enormously greater 
and the proportion graduating from complete courses 
should be several times as large. The indications at 
the moment are that neither the so-called statesmen nor 
the people themselves, nor the press, of the country will 
awaken to the full appreciation of our needs and oppor- 
tunities in this direction either very soon or very exten- 
sively and that the foundation of a sufficient number of 
properly organized and well distributed industrial 
schools by either public or private enterprise is not to 
be anticipated at any early period ; all of which facts 
make the needs and opportunities of Cornell University 
and of Sibley College, successful pioneers in the move- 
ment, all the greater and promise correspondingly satis- 
factory returns to the friends of the institution and of 
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the enterprise who may find capital for its work and its 
growth. Throughout the country at large there exists, 
not only a very great lack of opportunity for the aver- 
age intelligent and ambitious youth, but also a very 
great inequality of opportunity. Both conditions will 
be relieved by the distribution of technical universities 
and colleges, trade schools and technical schools, liber- 
ally over the land. 

This progress cannot be effected, however, until the 
average citizen, not only, but also the distinctively so- 
called "best citizen", becomes much more capable of 
managing the educational system and sufficiently so to 
place all policies and all methods in the hands of the 
most capable experts to be found. Amateurs are in too 
many cases given control and, even where experts serve, 
they are too often hampered and hoppled by the ama- 
teur or by those in authority utterly unacquainted with 
the subject. Illustrations of this appear in the workings 
of the Land Grant colleges, often. The Director of Ex- 
periment Stations in a recent report (1896) says, for 
example : 

* * Boards of control have in a number of cases gone entirely beyond 
their proper jurisdiction and undertaken to manage in detail the edu- 
cational and scientific institutions committed to their charge. 

******* 

" Indeed, it may safely be said that the whole educational system of 
the United States is hampered in the same way. The idea that any 
intelligent citizen can manage the details of a school or college has 
been so deeply rooted in the popular mind that it can be eradicated 
only by long and persistent effort. It is encouraging to note that 
progress toward a better state of things has been relatively rapid in 
recent years. Educational affairs in our more intelligent communities 
are more and more intrusted to expert superintendents, college presi- 
dents, and other officers who have had special training for their work. 
It has become the chief business of boards of control to select the 
officers of the institutions committed to their charge. The determina- 
tion of their policy and work, together with all the details of manage- 
ment, is left to expert ofl&cers. The wise board holds them responsible 
for the successful conduct of the institution and gives them large 
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liberty as regards the methods by which success is sought. Freedom 
of action within the limits determined by the nature of their work 
and permanency of tenure are essential to the successful work of 
teachers or investigators. ' ' 

In our own state, both parties to the dual control of 
our higher education are endeavoring to find ways of se- 
curing, not only modification of direction and of policy, 
but the appointment, as supervisors of the work, of ex- 
pert educators, fairly representative in character and pro- 
portional numbers, of the various educational interests 
of the state, not omitting those related most closely to 
the industrial education of the people. 

A distinguished educator and head of a technical 

department in a New England college says : 

" I have seen a great deal of technical students in the past twenty- 
five years, and I ami convinced that there are many men studying in 
technical schools who ought to be studying some trade. The only 
way to acquire it is to begin as an apprentice. Professor Woodward 
says that he does not ' believe it to be in the interest of any boy that 
he is willing to be a drudge all his life. ' This is of course true, and 
yet the majority of boys prove to be drudges all their lives and it is 
these very boys who most need attention in any scheme of education. 
The honest drudge, working faithfully and achieving something, can 
be just as happy and contented as anybody else. The men who are to 
rise high in the industrial field will rise high in spite of obstacles. 
The men who will not rise need opportunity and encouragement to 
prevent them from sinking low. The last are the men who need the 
most attention in their youth in order that they may be made good 
citizens and contented workmen." 

This was the belief of both Mr. Cornell and Mr. 
Sibley and they desired to find ways, much after the 
German system, so far as they knew it, to provide for 
these classes. Their ambition was not so much to ele- 
vate the plane of University teaching as to make in- 
struction in applied science useful to those classes pre- 
viously deprived of all opportunity. The two aims are 
not at all incompatible and, while the preparatory 
schools do all that is necessary, up to a high level, in 
academic education and permit the colleges to rise, and 
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the universities to aspire, still higher, they do compara- 
tively nothing for the masses most needing this aid. It 
is here that such splendid opportunities offer to tech- 
nical colleges, like this, to arrange, in adjunct prepara- 
tory schools, near or far, those technical high schools 
which, as trade-schools and other, can do most for the 
people. 

The Needs and Opportunities of Sibley College 
may be summarized thus : — 

The Faculty, considering the first element of its suc- 
cess, needs some enlargement in the long-deferred com- 
pletion of the scheme of staff-organization, in which 
direction the Director has not, in fact, been allowed to 
** take such course as may seem to him best '' in organiza- 
tion, lacking available funds for complete development. 
Not until it is found practicable to provide a talented, 
reliable, specialist in each department as a ** relay " for 
its Head will the organization become what the Director 
considers either safe or in maximum degree efficient. 
Further than this it is at present only necessary to provide 
each department with a proper number of instructors to 
insure attention to the individual student. Two assis- 
tant professors are thus needed at the moment, in the 
Departments of Electrical and of Experimental Engi- 
neering. 

The costs of providing an ample personnel in Sibley 
College are more than fully covered by the excess fees 
paid by its students, amounting to about $25 each for 
400 students, $10,000, and the ^special costs of the shops 
and laboratories of the College are to be covered liber, 
ally, it is expected, by the further excess-tax of $20 per 
annum for all the 600 students, $12,000, a total of about 
$22,000 in excess of the receipts from an equal number 
of students in the academic courses. Sibley College 
provides amply for all its requirements in meeting ex- 
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penses so far as they are in excess of other departments 
and sufficient to justify the provision of every needed 
facility for doing the highest and best work possible. 
We cannot afford to neglect any opportunity to make 
our work as nearly perfect as practicable. The reputa- 
tion of the College will justify every expense and will 
insure provision for meeting all costs. 

Our needs in respect to equipment include a consider- 
able addition to Sibley College proper for growing 
classes and demands of departments and should include 
proper offices of administration. These will, we may 
assume, be provided presently in the completion of the 
plans of the Founder. Mr. Sibley hopes, during the 
present season, to at least make a beginning, in further 
extension of the pile, by the building of the central ele- 
ment of the structure, substantially as proposed by his 
father and in close accordance with the original plans, 
but, it is thought, with some improvement architecturally 
and in the direction of improved fire-proofing. 

In adjunct departments and outside the original 
scheme of organization of the Sibley College of the time 
of Mr. Cornell and Mr. Hiram Sibley, needs are quite as 
pressing. As stated in the last regular report : 

"The foundation of any one of the several distinct divisions of our 
work as a well -equipped and well -endowed department will resnlt in 
special advantage to the CoUege, to the University and to the State. 
It will give constant aid to the great enterprise here organized, con- 
tribute fruitfully to the most productive departments of human 
activity, and establish an enduring monument, illustrating the wisdom 
and public spirit of the builder. The liberal outfitting of the Labora- 
TOR OF Research in Mechanicai. and Enginerring Science would 
promote an already organized work inconceivably ; the establishment, 
in connection with our Graduate School, of a great ' Laboratory of 
RAII.WAY Mechanics and Appwed Science' would do more to 
promote the further perfection of the great system of transcontinental 
and general transportation of the State and of the Nation than any 
other enterprise in that connection that could be conceived. The 
endowment, on a liberal working scale, of our already planned 
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* Laboratory of Marine Engineering Research,' in connection 
with the already provided and exceptional facilities for hydraulic en- 
gineering work of the sister college, would result, immediately, in the 
Inauguration of experimental investigations likely to prove fruitful of 
many and most important contributions to our knowledge in that de- 
partment, with commensurate advantage to the art of the ship and 
marine engine builders." 

Our Mechanical Laboratory is in immediate need of 
suitable buildings in which to prosecute its peculiar and 
splendid work. Its erection into a complete organiza- 
tion for much-needed research in all departments of the 
mechanic arts and engineering would not require much 
modification of its scheme of organization and, it has 
already made a magnificent beginning in its methods 
and extent of work, in its equipment and in its acquisi- 
tion of a high and growing reputation. It should now 
be provided for handsomely. Here is a single division 
of the Sibley College advanced work, offering opportuni- 
ties to the interested man of means, such as cannot be 
found anywhere else in the world. Properly endowed 
and provided with suitable equipment and staff and 
with buildings fitted precisely to its needs, it would do a 
work which no organization for research has ever 
yet paralleled ; reflecting well-earned credit upon the 
University, the College, the Founder of the nev/ institu- 
tion, and the adjunct department and all its Faculty, and 
contributing enormously to the fund of useful informa- 
tion of the profession and of the world. It should have 
endowed chairs in the several branches to be especially 
pursued and a sufficient staff to permit ample time for 
investigation as well as for the most efficient possible 
instruction and its equipment of apparatus, already 
singularly excellent, thanks to the liberality of many 
friends, both inside and outside the University, should be 
as complete as art and money can make it. Here, as in the 
Sibley College departments generally, a point has been 
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reached beyond which the larger the .expenditure the 
greater the proportional return. 

Our Laboratory in Marine Engineering and Naval 
Architecture exhibits a most promising development 
and correspondingly encouraging need. It should find 
among friends of the development of the art of ship- 
building in our country those who will provide it with 
the best possible equipment, including the completion, 
in the most perfect manner possible, of its *' testing 
tank'' for study of ship-shape forms and the laws of 
fluid resistance and the power required for the propul- 
sion of various classes of vessels. For this outfit we 
have a fine beginning in the great hydraulic laboratory 
channel already built by the University. The location 
of this promising School of Sibley College, midway be- 
tween the great lakes and the sea and easily accessible 
to and from either, wnth the provision, through the gen- 
erosity of Nature, of the forty miles of Cayuga Lake as 
its convenient and ample field of larger operation, is 
extraordinarily advantageous. None better can be found 
and it should be well and permanently endowed. 

Our School of Railway Mechanical Engineering and 
of locomotive construction needs the aid of interested 
friends, railroad men and others wise enough to see and 
to assist in taking advantage of the opportunity, and it 
should have its own independent outfit of buildings, 
equipment of apparatus, including experimental engines 
and accessories and a sufficient staff to permit the ideas 
-expressed by M. Rod to take form and to give ample 
opportunity for the provision of perfect instruction, of 
practical training on the engine and in the shops and 
laboratories, and yet with ample provision for research 
in a very exceptionally rich field of investigation. 
Situated as it is in the center of the Empire State, 
accessible easily and promptly from every railway 
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system in the state or in New Jersey and Pennsylvania, 
and . not too distant from New England or Ohio, even, 
it should be entirely practicable to build up here an 
organization which should prove inconceivably use- 
ful, not only to the University and Sibley College, but 
to the whole system of railways and to the transporta- 
tion system of the whole country. Professor Hibbard 
should find a " partnership with capital " comparatively 
easy to arrange. 

The Department of Electrical Engineering is doing a 
work which will justify its organization into a Graduate 
School and endowment to any amount that it can possi- 
bly employ. Half our students have usually taken this 
course and we are sending the graduates out into the 
world of business in large numbers and yet more are 
demanded than we can usually supply. Of our graduate 
studertts, the majority take more or less of this work if 
not, as is often the case, devoting themselves mainly to 
these studies and to its laboratory work of investigation. 
We can profitably employ large amounts of capital here 
and need greatly an enlarged staff, extensive shops and 
laboratories of engineering in this branch, and the priv- 
ilege of taking full advantage of the opportunities so 
generously offering and only failing of acceptance 
through lack of means. 

Our needs in the Department of Machine Design are 
provision for the addition to its staff of specialists in 
machine design and in all the most important divisions 
of machine construction. In the Department of Indus- 
trial Drawing and Art applied in the industries lies the 
germ of a great Industrial Art School and it needs 
talent, in various lines of industrial art and especially 
those contributing to the work of the existing and 
needed schools of the industries. Its equipment, in- 
cluding the long-desired industrial art museum, are fully 
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as extensive as may be needed to satisfy the most ambi- 
tious of proposing contributors to our work. In the De- 
partment of Mechanic Arts, there is a need for extension 
to meet the immediate requirements of the special 
schools and departments of engineering, especially in 
the direction of brass-working and dynamo construction 
and it will later be found practicable, capital being pro- 
vided, to develop accessory schools, the need of which 
as nuclei from which to evolve a system of technical in- 
struction for the country such as Germany has inaugu- 
rated is coming to be at last recognized. 

Our needs are thus large in all directions and we can 
effectively and economically and fruitfully employ large 
amounts of capital in our evolution. We have a good 
beginning ; it should be made certain that the advance 
shall not be blocked by any serious need or active opposi- 
tion. Rather than allow this great enterprise to fail we 
can afford to draw upon our invested funds and rely 
upon fees from a growing student-body to replace the 
loss of income therefrom. It is to be most earnestly 
hoped, however, that the splendid efforts of the Messrs. 
Sibley and the authorities of the University, to the full 
extent of their financial ability, during these fifteen 
years and more, may be reinforced by many friends 
whose interest is already well-earned. 

Our opportunities are boundless. 

In view of the statement of the present position of 
Sibley College, as herewith presented and as otherwise 
familiar to the Board of Trustees, the Director feels 
justified in asking, as has been his custom at intervals of 
five years since his induction into his office, that the 
Board give thoughtful consideration to the case and say 
whether the enterprise, now once more placed in their 
hands for disposition in entire accordance with their 
deliberately formed policy, shall be sustained and, if so. 
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in what manner. It is necessary to determine the fol- 
lowing questions : — 

(i) Shall the Director continue to conduct the work 
under the original conditions, by which he was to " take 
charge of the whole inner working of the College ", to 
" take such course in the organization of and adminis- 
4:ration of the internal affairs of the College as may seem 
to him best to secure the results aimed at by the authori- 
ties ", receiving " all proper support " and ** to be judged 
by results?" 

(2) Shall the Director now be permitted to take that 
course in organization which seems necessary to further 
progress and entire success? 

(3) Shall the Director continue those methods of 
administration which have been thus far successful, 
with such further development as may be found neces- 
sary to still further advancement ? 

(4) Now that practically every student added to the 
number on our list is an addition to the paying list and 
contributes to the income of the University the substan- 
tial equivalent of the added cost of his instruction,* 
shall the Director continue to assume that the original 
attitude of the Board remains unchanged in this respect 
and that he may rely upon its backing '' up to the limit 
of financial ability '' of the Treasury now receiving more 
than a full share of contributions from Sibley College ? 

(5) Can the Board give the Director any important 
aid in the financing of the work of "institution of 
advanced schools of special branches of mechanical 

*Each student pays a tuition fee of $125 and will hereafter pay- 
special laboratory fees and shop fees of $20, a total of |i45» as against 
|ioo for the academic student. The gain is in paying, not in free, 
scholarships. With increase, we should add about one instructor, on 
the average, for ten students, costing an average of about per |i,oao 
atjnum. Ten students thus pay $i.45o> and it is entirely practicable 
to enlarge the staff as required. 
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engineering as they may be called for and as the prog- 
ress of university instruction may permit," as it was 
phrased in 1885? 

It is, of course, understood that no effort will be 
spared to bring the rare opportunities here offered in the 
expansion of this branch of our work to the knowledge 
of possible patrons of this department of learning, with 
a view of securing as many and as strong friends as pos- 
sible to stand by the University in its endeavors to take 
full advantage of them. 

The Director of Sibley College need not assure the 
Board of his unabated interest in this great enterprise or 
or of his desire and ambition to do what he can to aid 
the • Board of Trustees, and the President, and other 
officers of the University in their efforts to develop this 
side of the University field of work. He esteems it a 
rare privilege and will gladly devote his best thought 
and all his energies to its further extension and toward 
still higher development just as long as he is needed and 
can be given the necessary support therein. As was 
stated fifteen years ago, with official powers commensu- 
rate with the responsibilities assigned him, and with the 
necessary capital for sustaining this evolution of a system 
of schools, and of professional and industrial education 
such as was contemplated by the Founder, no great 
courage is required to again subscribe to the original 
agreement to accept those responsibilities and to be 
** judged by results." No other reason exists than 
deficiency of capital why Cornell University should not 
become the great center for the state and for the country 
of this latest branch of University work. With freedom 
to develop and capital to support its expansion, Sibley 
College can be made the center of industrial education 
and the source of all progress, in the state of New York, 
.at least, in such an evolution as has now been here com- 
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menced and such as Germany, alone of all nations, has 
actually systematized. Such an evolution will accom- 
plish more in the United States than even in Germany.* 
In closing this altogether inadequate statement of the 
work and status of Sibley College, it will be expected by 
its Faculty that their obligations be recognized, fully 
and emphatically, to the Pounder of the College and his 
successor, for their wisdom and liberality, patriotism and 
steadfastness, to the Trustees of the University for their 
firm support and to the Executive Committee as the 
agent and direct guide in their work, to the President of 
the University for his constant interest and patience and 
efficient aid in the promotion of all good works, and, no 
less, to their colleagues of the University Faculty who 

* Since this report was completed the Director of Sibley College has 
received from its Secretary the following abstract from the proceed- 
ings of the Executive Committee of the Board of Trustees, as of date 
of May 29th : 

'^ Resolved y That the pending special applications for promotions, 
new positions and advancements of salary in the instructing force be 
rejected solely on the ground of want of funds, and that all similar 
applications in the future be not considered until the Committee on 
Appropriations shall have certified that the University has funds 
available for such purposes and shall have made a general appropria- 
tion therefor." 

This long-impending catastrophe, inevitably brought ^bout by the 
constant growth of the work of the University, together with as con- 
stantly decreasing revenue with the falling off of interest-rates and 
returns from investments, brings to a full stop all those advances, in 
improvement of its current work and in extensions of the field of 
Sibley College, which constituted the main purpose of the original 
appointment of the Director, and this progress must now permanently 
cease, unless either the State Legislature can be induced to take up its 
greatest duty with the same determination and intelligent system 
which has characterized the action of the imperial government of 
Germany in educational matters, or until the friends of this work and 
of the University and Sibley College can find the capital needed in the 
further expansion of this grandest educational enterprise of the 
century. 
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have carried so large a share of the burden, kindly and 
efiEectively and cheerfully, for their hearty coopera- 
tion in every forward movement and in all efforts to 
maintain a high standard and the best possible pro- 
fessional work. Without these aids, without any one of 
these aids, the task would have been enormously greater 
and the accomplishment correspondingly lessened. 
Very respectfully. 



/^PVV 



Director. 
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APPENDIX I. 
EDITORIAL FROM ''MARINE ENGINEERING r 

For November^ i8gg. 

In his masterly paper read before the British Association — the pub- 
lication of which we begin in other pages in this issue — Sir William 
White, Constructor-in-Chief of the Bntish Navy, refers at some length 
to the value of model experiments, and after touching upon the work 
done at various government naval experimental stations, states very 
plainly his opinion of the future possibilities of such research in these 
words : 

In this direction, however, I am bound to say that much might be 
done if experimental establishments capable of dealing with questions 
of a general nature relating to resistance and propulsion were added 
to the equipment of some of our universities and colleges. Engineer- 
ing laboratories have been multiplied, but there is as yet no example 
of a model experimental tank devoted to instruction and research. 

In connection with these remarks it should not be forgotten that at 
Cornell University, an institution which has always held first rank in 
its technical equipment, a start has been made which we hope may 
soon result in the establishment of a plant for experimental research, 
such as Sir William White refers to — a plant suitable for research in 
all those branches of hydromechanics which are of such vital import- 
ance to the naval architect und marine engineer. It may be recalled 
that an extensive hydraulic laboratory has recently been installed at 
this institution, one feature of which is a canal or tank suitable for 
experiments in this field of investigation, whose importance has 
recently been recognized by the government in the installation of the 
magnificent equipment at tl^e United States Navy Yard, Washington, 
D. C. While the canal at Cornell is but 340 ft. in length by 16 ft. 
wide and 10 ft. deep, and, therefore, smaller than the government tank 
at Washington, it is nevertheless of quite sufficient size for work of a 
most valuable character, and we may be sure that in due time, when 
the needed equipment shall have been provided, the Cornell tank may 
be confidently looked to for most valuable additions to our existing 
knowledge in these subjects. It is understood that at the present time 
funds are lacking for the immediate equipment of the canal with the 
necessary apparatus, and due to this fact alone the inauguration of 
important investigation is for the moment delayed. Here is an oppor- 
tunity for those interested in marine construction to forward its 
interests in a most direct and valuable way. The opportunities here 
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are so great that any further delay by reason of a lack of equipment 
most seriously to be regretted, and we may be permitted to hope that 
in the immediate future ways will be found of providing the needed 
funds and of installing the necessary apparatus. The opportunities 
of an experimental establishment thus installed under educational 
auspices alone will be quite exceptional and unique. It will be 
unhampered by commercial restrictions, or by rivalries, either com- 
mercial or naval. The information obtained, instead of being de- 
posited in a safety vault as has hitherto been the case, at least in all 
the European establishments, will be given freely for the benefit of all 
who may be interested. In these days of sharp commercial rivalry it 
is safe to say that, other things equal, the shipyard which combines a 
thoroughly up-to-date equipment and a practical ship and engine 
building staff, with a scientific staff capable of taking every advantage 
of the facts which experience and special investigation may furnish, 
will take the lead. The significance of an experimental establishment 
thus free to investigate any and all subjects of scientific interest, and 
equally free to give forth the results for the benefit of those who may 
choose to profit by them, is clearly seen from this point of view. The 
opportunities of Cornell University in this field are, therefore, at 
present quite unique, and of an importance hard to overestimate. Let 
us hope that she will be able to realize the expectations which we may 

justly form. 

********* 

With the Ithaca tank in operation America will enjoy the distinc- 
tion of being the only country to possess such opportunities complete- 
ly removed from all purely commercial or naval purposes. The good 
results which thus must follow are tncalculable, for the results of in- 
vestigation will not be read in secrecy and padlocked in security, but 
spread abroad among the profession. Every American builder will 
be a beneficiary, and it is a safe prophecy to make that the tank at 
Ithaca will influence not only the build of the noble liner, but even 
the unnamed barge which carries city garbage. It is a grand work 
for which the trustees of Cornell University have appropriated money ^ 
and it only remains to equip tue station with apparatus commensurate 
with the needs of science and the capabilities of those intrusted with 
its charge. 
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SOME DETAILS OF THE TEST OF THE BUFFALO RAILWAY 
POWER HOUSE. 

During the week of February twenty-sixth the Departments of 
Experimental and Electrical Engineering conducted a test of the power 
'equipment of the Buffalo Railway Company, situated at Buffalo, N. Y. 
In view of the fact that it was without doubt the largest test ever 
made, the following description of the plant and details of the test 
may be of interest. 

The electrical installation consisted of three parts : (a) the engine 
driven dynamos ; (b) the rotary converters used to change the Niagara 
Falls alternating current to direct current ; and (c) a storage battery. 
There were thirteen 250 kilo-watt generators belted to the engines and 
three 800 kilo-watt generators direct connected to the engines, the 
engines driving these sixteen generators aggregating over 6,000 horse 
power. There were four 500 kilo-watt rotary converters receiving the 
alternate current power from the secondaries of the transformers at 
350 volts and delivering the direct current, at 550 volts, at the station 
bus bars. The storage battery consisted of 272 cells and had a capacity 
of 3,000 ampere hours. The function of this storage battery was to 
smooth out the uneven character of the load that would otherwise be 
put on the engine driven generators, and to assist the generators in 
carrying the peak of the load that occurs in the morning and evening. 

The dynamos were driven by ten engines. There was one 250 horse 
power compound Ball engine running at 250 revolutions per minute, 
six 500 horse power vertical cross-compound engines, and three 1,000 
horse power vertical cross-compound engines. These vertical engines 
were of the slide valve type and were made by the Lake Erie Engi- 
neering Works. The three i ,000 horse power engines were the ones 
direct-connected to the three 800 kilo-watt generators. 

Steam was supplied to the engines and auxiliary machinery by 
eighteen boilers, although during the test seventeen was the greatest 
number in use at one time. Four of these were 250 horse power 
Babcock and Wilcox boilers, twelve were 300 horse power boilers of 
the same type, and two were 300 horse power marine type boilers. 
The stoking was done by Roney over-fed mechanical stokers driven by 
electric motors. The coal was distributed from the bins to the stokers 
by automatic conveyors. 

Originally, three twenty-four hour runs were to have been made ; 
but owing to the heavy snow storm that occurred on February 28th, 
the day upon which the first run started, the conditions were found to 
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be so extraordinary as to the amount of power demanded that it was 
decided to make an additional twenty-four hour run, and use the last 
three in obtaining the results. 

The test, as a whole, was under the general supervision of Professors 
Ryan ^nd Carpenter. Eighty men from the junior and senior classes 
were used in carrying on the test and they were divided into three 
main groups. The first, in charge of C. R. Jones, graduate student, 
conducted the test of the boilers and auxiliary machinery ; the second, 
under Austin Burt, 'oo, made the test of the engines ; and the third, 
under E. L. West, fellow in electrical engineering, made the test of 
the electrical equipment. 

The seniors who will work up the test as their theses are, for the 
boilers, J. J. Cuyle aud L. Morgan ; for the engines, Austin Burt, J. V. 
McAdam, W. C. Dalzell, C. B. Holden, P. P. Bird, A. Englert and S. 
E. Smith ; and for the electrical equipment, G. S. Macomber, C. R. 
Scott, W. L. Cook, G. B. Woodhull, R. H. Dearborn, J. M. Gilchrist 
and J. E. Hess. 

In the boiler test the men were divided into twelve squads, as fol- 
lows : feed water, coal, boiler room temperatures and calorimeters, flue 
gas analysis, car bam drip and battery water, boiler water gauges, and 
four squads for the auxiliary machinery. In the engine test, the men 
were divided into squads of four or five men and each squad took data 
from two engines. There were two additional squads, one for the 
calorimeters and another for the pressure logs. The engine squads 
were arranged so that the men who were working the test as their 
theses were in charge of the different squads. 

In the test of the electrical machinery the men were not divided 
into regular squads but shifted as circumstances required so that every 
man, at some time, took reading from every instrument. 

The objects of the test may be summarized as follows : 

Boilers — It was desired to determine 

1. Coal consumption 

2. Water evaporated 

3. Steam distribution. 

Engines — It was desired to determine, for the company 

1. The value of the Niagara power 

2. The value of the batteries in regulating engines. 

The data for these objiects was obtained by means of the three sepa- 
rate 24 hour runs. The first run was under normal conditions, i. e. , 
using 1800 H.P. of Niagara power, using 5500 H.P. from engines, and 
using storage batteries ; the second run was taken without Niagara 
power, the engines and batteries 'taking all the load ; and the third 
was taken without the batteries. 

For thesis work the following quantities were desired 
I. Efficiency of engine equipment 
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a. Consumption of fuel per H.P. per hour 

3. Consumption of steam per H.P. per hour 

4. Regulation of engines 

5. Efficiency of condenser system. 
Electrical — 

1. Electrical output of station. 

2. Output of rotaries. 

3. Input and output of storage battery. 

4. Saving in coal consumption due to steadier load obtained by 
use of battery. 

5. Load factor of station, i.e.^ ratio of mean average load for 
twenty-four hours to maximum average output. 

6. And finally, the cost of power under the present conditions of 
the plant. 

Some idea of the size of the test may be obtained from the fact that 
8,000 indicator cards were taken on 38 indicators. As far as is known 
the test was entirely successful, and throughout the four days of the 
test there was not the slightest accident, which is remarkable consider- 
ing the length of the test and the number of men engaged. — Sibley 
Journal y /8^g-/goo, p. 25J. 
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INCOMPLETE LIST OF SIBLEY COLLEGE GRADUATES, AT 
PRESENT (1900) ENGAGED IN TEACHING. 

Their Names, Date of Graduation, Present Location and 
Name of Chair are Given. 

1. Alexander, C. A., 1897 ; Sibley College, Cornell University ; In- 

structor in Mechanical Engineering. 

2. Barnard, W. N. , 1897 ; Sibley College, Cornell University ; Instruct- 

or in Machine Design. 

3. Barnes, Albert, 1895 ; Clemson College, South Carolina ; Professor 

of Mechanical Engineering. 

4. Barnum, Ward, 1893 ; Washington Agricultural College, Pullman, 

Wash. ; Assistant Professor, Mechanical Engineering. 

5. Barr, J. H., 1889 ; Sibley College, Cornell University ; Professor of 

Machine Design. 

6. Barraclough, S. H., 1894; University of Sydney, Australia ; Act- 

ing Professor of Engineering. 

7. Benitz, W. L., 1896; University of Notre Dame, Ind. ; Professor 

of Mechanical Engineering. 

8. Bissell, G. W., 1888 ; Iowa State College ; Professor of Mechanical 

Engineering. 

9. Boehm, W. H., 1893 ; Clemson College, South Carolina ; Director 

Dept. of Engineering. 

10. Bruegel, A. T., 1896; Pratt Institute; Professor of Machine 
Design. 

ir. Caldwell, F. C., 1891 ; Ohio State University; Associate Professor 
of Electrical Engineering. 

12. Carpenter, R. C, 1888; Sibley College, Cornell University; Pro- 

fessor of Experimental Engineering. 

13. Chamberlain, P. M., 1890; Lewis Institute, Chicago; Associate 

Professor of Mechanical Engineering. 

14. Chandler, R. E., 1897 ; Oklahoma A. & M. College ; Professor of 

Mechanical Engineering. 

15. Chapin, E. P., 1893 ; Townsend Industrial School, Newport, R. I.; 

Instructor. 

16. Coon, J. S.. 1877 ; Georgia School of Technology ; Superintendent 

of Shops. 

17. Copeland, C. A., 1896 ; Leland Stanford University ; Acting Pro- 

fessor, Electrical Engineering. 

18. Cory, H. T., 1896; University of Missouri; Professor of Civil 

Engineering. 

19. Covell. G. A., 1887 ; Oregon State Agricultural College; Professor 

of Mechanical Engineering. 
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20. Crouch, C. H., 1892 ; Williamson School, Delaware County, Pa. ; 

Instructor in Machine Shop Practice and Steam Engineering. 

21. Diedrichs, H., 1897 ; Sibley College, Cornell University ; Instructor 

in Experimental Engineering. 

22. FlatHer, J. J., 1890; University of Minnesota; Professor of Me- 

chanical Engineering. 

23. Gebhardt, G. F., 1897 ; Armour Institute ; Professor of Machine 

Design. 

24. Gregory, W. B., 1894; Tulane University; Assistant Professor, 

Experimental Engineering. 

25. Hayn, F. H., 1897 ; University State New York ; Regent's 

Examiner. 

26. Hibbard, H. W., 1891 ; Sibley College, Cornell University ; Assist- 

ant Professor, Railway Mechanical Engineering. 

27. Hitchcock, E. A., 1890; Ohio State University; Associate Pro- 

fessor, Experimental Engineering. 

28. Hotchkiss, H. J., 1896 ; Cornell University ; Instructor in Physics. 

29. Houghton, C. E., 1894; University of Arkansas; Professor of 

Mechanical Engineering. 

30. Hoxie, G. L., 1892 ; Sibley College, Cornell University ; Instructor 

in Electrical Engineering. 

31. Jones, F. R., 1888 ; Worcester Polytechnic Institute ; Professor of 

Drawing and Machine Design. 

32. Kingsbury, Albert, 1889 ; Worcester Polytechnic Institute ; Pro- 

fessor of Applied Mechanics. 

33. Kittredge, R. J., 1896; Schenectady High School; Teacher of 

Physics and Mathematics. 

34. LeConte, J. N., 1892; University of California; Instructor in 

Mechanical Engineering 

35. Macomber, I. J., 1888; Armour Institute; Professor of Electrical 

Engineering. 

36. Major, C. C, 1898; Sibley College, Cornell University ; Instructor 

in Experimental Engineering. 

37. Marks, L. S., 1894 ; Harvard University ; Instructor in Mechanical 

Engineering. 

38. Marx, G. H., 1893; Leland Stanford University; Associate Pro- 

fessor, Mechanical Engineering. 

39. Matthews, C. P., 1892; Purdue University; Associate Professor, 

Electrical Engineering 

40. Meeker, W. H., 1891 ; Iowa State College; Associate Professor, 

Mechanical Engineering. 

41. Merritt, E., 1886; Cornell University; Assistant Professor of 

Physics. 

42. Moler, G. S., 1875; Cornell University; Assistant Professor of 

Physics. 

43. Moore, H. F., 1899; Colby Academy, New London, N. H. ; 

Teacher of Science and Mathematics. 
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44. Noe, F., 1897; Sibley College, Cornell University; Instructor in 

Machine Design. 

45. Norris, H. H., 1896; Sibley College, Cornell University ; Instruc- 

tor in Electrical Engineering. 

46. Orleman, W. F., 1898; Peekskill Military Academy; Instructor 

in Physics and Chemistry. 

47. Parker, H. J., 1897 ; Lewis Institute, Chicago ; Instructor. 

48. Place, E., 1883; Rose Polytechnic Institute ; Instructor in Physics 

and Engineering. 

49. Rice, A. L., 1896; Pratt Institute ; Instructor in Steam Engine 

and Applied Electricity. 

50. Richards, C. R., 1895; University of Nebraska; Director, School 

of Mechanic Arts. 

51. Richter, A. W., 1899 ; University of Wisconsin ; Assistant Profes- 

sor of Experimental Engineering. 

52. Ryan, H. J., 1887 ; Sibley College, Cornell University ; Professor 

of Electrical Engineering. 

53. Scattergood, E. F., 1899; Georgia School of Technology; Pro- 

fessor of Physics and Electrical Engineering. 

54. Smith, A. W., 1878; Leland Stanford University; Professor of 

Mechanical Engineering. 

55. Smith, C. H., 1885; Hyde Park High School, Chicago, Illinois; 

Instructor in Physics. 

56. Smith, H. E., 1887 ; University of Minnesota ; Assistant Professor^ 

57. Smith, H. B., 1891 ; Worcester Polytechnic Institute; Professor 

of Electrical Engineering. 

58. Stnrdevant, C. R , 1892 ; Kentucky State College ; Instructor in 

Electrical Engineering. 

59. Timmerman, C. E., 1892; Boys' High School, New York City; 

Teacher of Physics. 

60. VanDeusen, C. S., 1894; Bradley Polytechnic Institute, Peoria,. 

111. ; Associate in Manual Arts. 

61. Waldo, E. H., 1890; University of Pennsylvania; Instructor ia 

Electrical and Mechanical Engineering. 

62. Walsh, F. L., 1895; Springfield, O. ; teacher. 

63. Wilson, F. L., 1892; Commercial and Electro-Mechanical Insti- 

tute. Buffalo ; Director, Department of Engineering. 

64. Wilson, O. R., 1895; Columbia University ; Assistant in Mechan- 

ical Engineering Department. 

65. Wilson, R. M., 1896; Lehigh University; Instructor. 

66. Wood, E. H., 1892; Sibley College, Cornell University, Instruc- 

tor in Drawing. 

67. Wood, H. H., 1892 ; South Side High School, Pittsburg; Profes- 

sor of Physics and Chemistry. 

68. Zahni, A. F., 1892; Catholic University of America; Associate 

Professor of Mathematics. 
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Mr. Andrew Carnegie has paid Sibley College, Cornell University, 
the compliment of suggesting that the Birmingham (England) Col- 
lege, to which he has donated $250,000 on condition that the engineer- 
ing departments are given precedence over the classical, take that 
famous institution as its model. He believes that such colleges are of 
great importance to the mother country. If Great Britain is to main- 
tain its position as a manufacturing nation, it must have facilities for 
training young men in the practical engineering sciences. Mr. Car- 
negie knows the value of such training, for he built up the greatest 
steel plants in the world, revolutionizizedand re-revolutioned the man- 
ufacture of iron and steel products, and made himself the king of the 
market by their aid. Carnegie has always shown a preference for 
young men. Many of his most trusted administrative officers have 
barely reached the prime of life. Many of them are technical gradu- 
ates. The instances where able, hard-working, resourceful young 
men from technical schools have been taken up and rapidly promoted 
by Mr. Carnegie are numerous. He has seen the necessity of engi- 
neering information in modem shops and has been a liberal patron of 
technical education. It will be well for Mr. Chamberlain to give 
careful consideration to the generous offer and wise suggestions of 
Mr. Carnegie. The English are at this time earnestly seeking the 
causes of their decline as a manufacturing country and especially the 
course necessary for them to pursue in order to meet American com- 
petition. Here is financial assistance and advice, from the principal 
manufacturer in America and from a man of eminent practical sense, 
directly in line with their wish and most anxious quest. — The Engi- 
neer^ May 15, '99. 

******* 

Mr. Chamberlain looms large in the public eye by reason of his 
Ministerial connection with affairs in South Africa and with the fed- 
eration of Australia. These far reaching questions, added to the 
ordinary labors of the Colonial Office, are sufficient to occupy the 
mind and tax the energies of the strongest man. There is another 
matter involving infinite labor which, I believe, lies nearer the heart 
of the Colonial Secretary even than the imperial enterprises with 
which his name is associated. It is the establishment and endowment 
of a university in the Midlands. The University of Birmingham will 
be a thing quite apart from the ancient institutions at Oxford and 
Cambridge. It is to be a practical business establishment, as con- 
trasted with a classical and in some sense an ornamental one. The 
idea is to endow Birmingham with a first-class modem scientific col- 
lege, modelled on Cornell and other colleges at Boston and Montreal. 
In last November a small committee, including Mr. Chamberlain's 
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brother and his brother-in-law, visited America, making careful ex- 
amination of colleges and universities in the United States and Canada. 
Mr. Carnegie, whose interest in the enterprise was pleasingly testified 
to by a gift of ;f 50,000 for carrying it out, gave the committee letters 
of introduction, which opened to them all desirable doors. They re- 
turned convinced that the system of education pursued in American 
universities of which there is no parallel in this country, might with- 
out important modifications be admirably adapted to British require- 
ments. There would be a course of commercial education, designed 
not to make passable clerks, but to launch really master men. 

The leading idea is the establishment of a technical college, wherein 
shall be taught science in its application to industry. With thkt 
object there would be established chairs of mining, metallurgy, engi- 
neering and applied chemistry. Within the building, in addition to 
the ordinary professional lectuie rooms, there will be laboratories, 
furnaces, shops for manual training and machine rooms — no toy 
models or playthings, but the real things with which the youths would 
have to deal when they go forth to earn their daily bread. The cost 
of buildings and plant is estimated at ;f 155,000. The cost of mainte- 
nance will be something over ;f 10,000 a year. The students will be 
charged fees amounting to ;f 55 per annum, which, on an estimate of 
two hundred pupils, will make the university self-supporting. 

It is a splendid idea, based upon business principles, worked out 
with that skill and forethought which did so much for the munici- 
pality of Birmingham when its affairs were personally directed by Mr. 
Chamberlain. The project does not fill so large a space in men's 
minds as does the prospect of the annexation of the South African 
republics. On close examination it will be found to illustrate the 
truth of the axiom that "Peace hath its victories no less renowned 
than war." — New York Tribune^ May 30^ igoo. 

At the request of Mr. Carnegie, the Director of Sibley 
College supplied Mr. Chamberlain and his committee 
with copies of all available printed matter descriptive of 
the methods, the curriculum and the courses in detail of 
the College and the University in technical branches, 
and Mr. Chamberlain was also furnished with a copy of 
the group photograph of major part of the Class of 
1900 of Sibley College, a copy of which is reproduced 
herewith, illustrating the output of the College, as the 
most interesting and convincing evidence of the fine 
character of the young American professional in engi- 
neering. 
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